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PREFACE 


elected Water Resources Abstracts, a monthly 

journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 
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SELECTED WATER RESOURCES ABSTRACTS 


2. WATER CYCLE 


DISTRIBUTION OF BENTHIC INVERTE- 
BRATES ALONG A DISTURBED SECTION OF 
THE LA TROBE RIVER, VICTORIA: AN 
ANALYSIS BASED ON NUMERICAL CLASSI- 
FICATION, 

National Museum of Victoria, Melbourne (Austra- 


lia). 

R. Marchant, P. Mitchell, and R. Norris. 
Australian Journal of Marine and Freshwater Re- 
— Vol. 35, No. 3, p 355-374. 3 Fig, 7 Tab, 27 
Ref. 


Descriptors: *La Trobe River, ‘*Victoria, 
*Benthos, *Invertebrates, *Species diversity, Simi- 
larity indices, Ecological effects, Population densi- 
ty, Physicochemical properties, Suspended solids, 
Conductivity, Dams, Heated water, Wastewater, 
Electric powerplants, Water pollution effects, Pulp 
wastes. 


The fauna of the La Trobe River, Victoria, Austra- 
lia, was surveyed on a reach that is impacted by 
discharges of heated cooling water and releases of 
saline effluent from power stations, effluent from a 
sewage treatment plant, effluent from a pulp mill, 
and a dam and weirs. Additionally, there are dif- 
fuse discharges from agricultural land. The benthic 
invertebrates of the banks and main channel at 10 
sites along 100 km of the lower reach were quanti- 
tatively sampled every two months between May 
1979 and March 1981; 23 chemical variables were 
measured concurrently. In all, 337 taxa were col- 
lected. Normal and inverse classifications of the 
faunal data with two similarity indices (Czekan- 
owski, Canberra Metric) indicated that the upper- 
most two sites (upstream of the industrial areas) 
with a rich fauna were clearly distinct from the 
more depauperate downstream sites. Multiple dis- 
criminant analysis of the previously established site 
groups with 17 of the chemical variables indicated 
that high values for conductivity distinguished the 
most downstream site groups, which had the poor- 
est fauna; the effect of this factor on the fauna was 
apparently indirect. The analysis also indicated 
that a decrease in suspended solids at site groups 
on an impounded section and an increase in nutri- 
ents at a site immediately downstream of the input 
of treated sewage were associated with changes in 
the fauna. The release of heated water (< 25 
degrees C) from a power station at one of the sites 
on the impounded section had little effect on the 
fauna. (Collier-IVI) 

W85-01165 


2A. General 


WATERS OF THE EARTH, 

University Coll., Dublin (Ireland). Dept. of Civil 
eg 

J. C. I. Dooge. 

Hydrological Sciences Journal, Vol. 29, No. 2, p 
149-176, June, 1984. 9 Fig, 3 Tab, 68 Ref. 


Descriptors: *Hydrology, *Geophysics, *Hydro- 
logic cycle, *Hydrologic models, Paleohydrology, 
Human population, International agreements, 
Mathematical models, International commissions, 
Catchment areas. 


Hydrology and paleohydrology are considered in 
the context of the solar system, the water-related 
cycles of geophysics, the human environment, and 
international scientific cooperation. Global water 
balances and dynamic hydrological models are 
briefly described. Many of the modern estimates of 
global or regional fluxes of precipitation, evapora- 
tion, and runoff have been presented as closed 
balances thus ignoring the effects of changes in 
mean sea level or in the ice caps which could be 

uite large in comparison with the components of 
the water balance of more immediate concern in 
hydrology. On a catchment scale, there is a large 
variety of hydrological models. Hydrological 
models can be classified (based on the nature of 
input data appropriate to them) into probabilistic 
models, stochastic models, and deterministic 
models. Based on knowledge of system structure, 
dynamic models may be divided into (a) black-box 


models which link the input and output of a basin 
module or of a total basin, (b) regression models 
linkin; pee er variables, (c) conceptual 
models of hydrological processes, and (d) models 
based on the application to hydrological processes 
of the principles of mathematical physics. Also, at 
each time and s scale, a different type of 
model is needed. (Collier-IVI) 

W85-01135 


REGULATION OF THE WHITE NILE, 

G.K. Associates, Wirral (England). 

G. W. Kite. 

Hydrological Sciences Journal, Vol. 29, No. 2, p 
191-201, June, 1984. 3 Fig, 2 Tab, 5 Ref. 


Descriptors: *White Nile, Ks og flow, *Nile 
River, *Lake Victoria, *Lake Kyoga, *Lake 
Mobuto Sese Seko, *Mathematical models, Owens 
Falls dam, Kyoga Nile, Riparian land, Model stud- 
ies, Water resources development. 


Since the early twentieth century, plans have been 
proposed to regulate and control the lakes and 
rivers of the Nile River basin to increase the reli- 
ability and usefulness of river flows. Investigations 
were made into regulation of the White Nile 
during Phase III of the WMO/UNDP Hydrome- 
teorological Survey of the catchments of Lakes 
Victoria, Kyoga and Mobuto Sese Seko. A number 
of historical regulation plans were evaluated using 
the mathematical model developed by the project. 
The objectives of a new regulation plan were 
assumed to be: to maximize the power output at 
the Owens Falls dam; to maximize power potential 
in the Kyoga Nile; to meet the forseeable water 
resources requirements of the riparian countries of 
the Upper Nile basin; to provide maximum guaran- 
teed annual yield downstream of Lake Mobutu; to 
minimize impact on riparian people. A series of 
new plans was devised, utilizing the best parts of 
the historic plans and attempting to improve upon 
their performances, although, due to lack of data, 
economic and ecological effects were not included. 
(Collier-IVI) 

W85-01137 


RAINFALL-RUNOFF-SEDIMENT YIELD RE- 
LATION BY STOCHASTIC MODELLING, 
Consiglio Nazionale delle Ricerche, Turin (Italy). 
Ist. di Ricerca per la Protezione Idrogeologica nel 
Bacino Padano. 

For primary bibliographic entry see Field 2J. 
W85-01138 


COMPARATIVE PERFORMANCE OF TWO 
RUNOFF MODELS ON GRASSLAND WATER- 
SHEDS, 

Oklahoma State Univ., Stillwater. Dept. of Agri- 
cultural Engineering. 

C. S. Pathak, F. R. Crow, and R. L. Bengtson. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 2, p 397-402 and 406, 
March-April, 1984. 5 Fig, 6 Tab, 10 Ref. 


Descriptors: *Model studies, *Rainfall-runoff rela- 
tionships, USDAHL model, CREAMS model, 
Breakpoint rainfall option, Grassland, Watersheds, 
Simulation, Hydrologic models. 


The relative performances of the USDAHL model 
and the CREAMS hydrology model (Breakpoint 
rainfall option) were compared on four grassland 
watersheds ranging in area from 6.3 to 83 ha. The 
USDAHL model simulated monthly runoff more 
accurately than the CREAMS model on all water- 
sheds. Watershed size and soil homogeneity were 
factors in simulation accuracy. Both models simu- 
lated monthly runoff more accurately on the two 
small watersheds (6.3 and 7.8 ha) with relatively 
homogeneous soils than on the two larger water- 
sheds (37 and 83 ha) with heterogeneous soils. 
Compared with observed runoff the CREAMS 
model underestimated monthly runoff during the 
cool season months and overestimated during the 
summer months, especially in August. The simula- 
tion errors were especially serious on the larger 
watersheds. (Baker-IVI) 

W85-01183 


MODIFICATION OF A STEVENS TYPE-F RE- 
CORDER FOR SIMULTANEOUS RECORDING 
OF RAINFALL AND WATER LEVEL, 

New South Wales Univ., Kensington (Australia). 
School of Civil Engineering. 

For primary bibliographic entry see Field 7B. 
W85-01191 


RETURN PERIOD ANALYSIS OF MINIMUM 
EVENTS USING SLIDING POLYNOMIALS, 
Agricultural Research Service, Washington, DC. 
For primary bibliographic entry see Field 6A. 
W85-01194 


SURFACE WATERS, AN EXCLUSIVE FEA- 
TURE OF OUR PLANET (LES EAUX DE SUR- 
FACE, UNE EXCLUSIVITE DE NOTRE PLAN- 


ETE), 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Versuchsanstalt fuer Wasserbau, 
Hydrologie und Glaziologie. 

D. Vischer. 

Journal of Hydraulic Research, Vol. 21, No. 1, p 
45-50, 1983. 1 Fig, 2 Tab, 2 Ref. In English and 
French. 


Descriptors: *Surface water, Solar system, Earth, 
Planets, Water supply, Ice, Water vapor. 


The earth’s water supply remains constant, being 
recycled again and again for reuse by man and 
other creatures on this planet. The world’s water 
resources in gaseous, liquid and solid form amount 
to some 1,400 million cu km, or .13% of the total 
volume of the earth. By far the greatest part of the 
resource, 97.8%, is present in liquid form. Moisture 
in the soil and ye goa account for only 0.005 
and 0.61% of this total respectively. The vast ma- 
jority is present as surface waters making up 
streams, rivers, lakes and oceans. So far as is 
known, the earth is the only planet that contains 
water in all its three phases and in particular, in 
liquid form in extensive surface waters. (Baker- 


IVI) 
W85-01230 


RAINFALL-RUNOFF MODEL FOR SMALL 
BASINS (EIN NIEDERSCHLAG/ABFLUSS- 
MODELL FUR KLEINE EINZUGSGEBIETE), 
Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Versuchsanstalt fuer Wasserbau, 
Hydrologie und Glaziologie. 

P. Zuidema, and E. Kolla. 

Wasser, Energie, Luft, Vol. 75, No. 5/6, p 124-125, 
January, 1983. 4 Fig, 1 Ref. 


Descriptors: *Rainfall-runoff relationships, *Model 
studies, Small watersheds, Storm runoff, Floods, 
Groundwater. 


A storm runoff model was developed for small 
catchments with substrata of low permeability. 
The model was applied to three small basins: 
Rietholzbach in St. Gallen Canton; Grosser Runs 
in Schwyz Canton; and Rotenbach, in Freiburg 
Canton. The model can be applied to practical 
problems such as flooding and groundwater rela- 
tionships. (Moore-IVI) 

W85-01268 


HYDROLOGICAL MODEL FOR SMALL AGRI- 
CULTURAL CATCHMENT AREAS (MODELI- 
SATION DES EVENEMENTS AVERSES- 
CRUES SUR LES PETITS BASSINS VER- 
SANTS), 

Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Inst. de Genie Rural. 

J.-F. Jaton. 

Wasser, Energie, Luft, Vol. 75, No. 10, p 245-247, 
January, 1983. 5 Fig, 4 Ref. 


Descriptors: *Hydrologic models, *Agricultural 
watersheds, Rainfall-runoff relationships, Model 
studies, Overland flow. 


A hydrological model is presented for small agri- 
cultural catchment areas. Use of a point-rain as 
input and a time-dependent coefficient of overland 





Field 2—WATER CYCLE 
Group 2A—General 


runoff are proposed. Transformation from rainfall 
to runoff is accounted for mathematically; the cor- 
responding functions are based on a short series of 
observation. (Author’s abstract) 

W85-01269 


THE 


OF SOIL MOISTURE ON 
CLIMA 


CHANGE - A NUMERICAL EXPERIMENT, 
National Oceanic and Atmospheric Administra- 
tion, Princeton, NJ. Geophysical Fluid Dynamics 
Lab. 


For primary bibliographic entry see Field 8G. 
W85-01335 


NONPARAMETRIC TREND TEST FOR SEA- 
SONAL DATA WITH SERIAL DEPENDENCE, 
Geological Survey, Reston, VA. 

R. M. Hirsch, and J. R. Slack. 

Water Resources Research, Vol. 20, No. 6, p 727- 
732, June, 1984. 2 Fig, 2 Tab, 17 Ref. 


Descriptors: *Hydrologic data, *Statistical meth- 
ods, *Trends, Seasonal variation, Nonnormality, 
Censoring, Serial dependence. 


Statistical tests for monotonic trend in seasonal 
(e.g., monthly) hydrologic time series are common- 
ly confounded by some of the following problems: 
nonnormal data, missing values, seasonality, cen- 
soring (detection limits), and serial d dence. An 
extension of the Mann-Kendall test for trend (de- 
signed for such data) is presented. Because the test 
is based entirely on ranks, it is robust against 
nonnormality and censoring. Seasonality and miss- 
ing values present no theoretical or computational 
obstacles to its application. Monte Carlo experi- 
ments show that, in terms of type I error, it is 
robust against serial correlation except when the 
data have strong long-term persistence (e.g., 
ARMA (1,1) monthly processes with phi > 0.6) or 
short records (ca 5 years). When there is no serial 
correlation, it is less powerful than a related sim- 
pler test which is not robust against serial correla- 
tion. (Author’s abstract) 

W85-01347 


SENSITIVITY ANALYSIS OF A DRAINAGE 
SIMULATION MODEL, 

lowa State Univ., Ames. Dept. of Agricultural 
Engineering. 

R. S. Kanwar, and H. P. Johnson. 

Water Resources Bulletin, Vol. 20, No. 3, p 339- 
342, June, 1984. 3 Fig, 1 Tab, 4 Ref. 


Descriptors: *Simulation, *Computer models, 
*Sensitivity analysis, *Drainage, Hydrologic 
models, Soil-water-plant relationships, Nitrogen, 
Soil water. 


The integration of various processes representing a 
hydrologic system with a model structure to ac- 
count for the time and space variability of the 
hydrologic components is a major problem in com- 
puter simulation modeling. A sensitivity analysis of 
a computer model, simulating major water and 
nitrogen processes of a soil-water-plant-climatic 
system on an annual basis, was conducted to deter- 
mine how the model reacts to the variations in 
selected hydrologic and nitrogen parameters. As 
major output variables, total subsurface drain 
volume and cumulative nitrate loss with subsurface 
drain water were selected for the sensitivity analy- 
sis. The sensitivity analysis has shown that model 
predictions are more sensitive to hydrologic proc- 
esses and parameters than to nitrogen parameters. 
Initial soil moisture content in the soil profile has 
the largest effect on the drain flow volume, and 
nitrate losses with subsurface drainage water. Soil 
moisture characteristics need to be investigated 
throughly to provide better simulation values. 
(Moore-IVI) 

W85-01373 


CASE FOR CARBON DIOXIDE, 
Agricultural Research Service, 
Water Conservation Lab. 

For primary bibliographic entry see Field 4C. 
W85-01440 


Phoenix, AZ. 


AMAZON BASIN: A SYSTEM IN EQUILIBRI- 
UM, 
Centro de Energia Nuclear na Agricultura, Piraci- 


caba (Brazil). 

E. Salati, and P. B. Vose. 

Science, Vol. 225, No. 4658, p 129-138, 13 July, 
1984. 2 Fig, 7 Tab, 83 Ref. 


Descriptors: *Environmental effects, *Deforest- 
ation, *Amazon River Basin, Hydrologic cycle, 
Andes Mountains, Cycling nutrients, Phosphorus, 
Nitrogen, Evapotranspiration, Precipitation, Ero- 
sion. 


Despite very active deforestation of the last 
decade, the Amazon Basin is still primarily cov- 
ered with trees and is a system in equilibrium. The 
main influx of atmospheric water into the basin 
comes from the Northern Hemisphere trade winds. 
Rainfall ranges from 1500 to 3000 mm annually, 
averaging about 2000 mm in the central Amazon. 
Examination of aerial studies and Landsat imagery 
has indicated no evidence of major north south 
movements of water vapor within the basin. Large 
scale deforestation, if continued at current rates, 
must inevitably affect the present equilibrium of 
the water cycle. An increase in peak flow associat- 
ed with deforestation has been ascribed to the 
Peruvian upper Amazon. Real loss of water from 
the Amazon water cycle is likely to be the major 
factor determining potentially adverse climatic 
change in this region. The distribution of rainfall is 
also important. If a relatively small reduction in 
annual rainfall resulted in an extension of the dry 
period, this could have serious consequences. Most 
of the nutrients present, phosphorus and nitrogen, 
are found in the soil, and the remaining nutrient 
elements in the standing biomass. Some nutrient 
recycling occurs with little loss from the intact 
ecosystem. Continued large scale deforestation is 
likely to lead to increased erosion and water runoff 
with initial flooding in the lower Amazon, together 
with reduced evapotranspiration and ultimately re- 
duced precipitation. Reduced precipitation in the 
Amazon could increase the tendency toward con- 
tinentality and adversely affect climate and the 
ho agriculture in south central Brazil. (Baker- 
W85-01499 


COUPLING OF GROUNDWATER AND OPEN- 
CHANNEL FLOW, 

Waterloopkundig Lab., Delft (Netherlands). 

J. I. Crebas, B. H. Gilding, and J. W. Wesseling. 
Journal of Hydrology, Vol. 72, No. 3/4, p 307-330, 
June, 1984. 6 Fig, 1 Tab, 23 Ref. 


Descriptors: *Groundwater movement, *Open- 
channel flow, *Hydrologic models, *Drainage, 
Model studies, Precipitation, Computer models, 
Hydrologic budget, Seepage. 


A physically-based hydrologic response model was 
developed that incorporates drainage and the inter- 
action of groundwater and open-channel flow; the 
model is called PREDIS for precipitation-dis- 
charge. The self contained computer module for 
| soe gta flow which forms one of the couples 
or the exchange phenomena is based upon a stand- 
ard two dimensional regional technique for 
groundwater modelling. The module for open 
channel flow which forms the other couple is a 
numerical scheme for solving the one-dimensional 
Saint-Venant flow equations. Two classes of ex- 
change were distinguished. The first is concerned 
with the influence of minor conduits which require 
too much refinement to be modelled on an individ- 
ual basis, but amalgamated make an important con- 
tribution to the water budget of a region on an 
areal basis. The second class of exchange is direct 

ge from or into the larger waterways in 
which the flow is significant and is modelled as a 
distinct hydrologic process. A theory for treating 
the exchange phenomena was developed. The basis 
is formed by the Hooghoudt-Ernst formula of 
drainage design and the theory of additional seep- 
age resistances. The main technical hurdle was the 
coupling of the two fundamentally incompatible 
numerical schemes for groundwater and open- 
channel flow in such a way that a conservative 
water balance is maintained. (Collier-IVI) 
W85-01615 


2B. Precipitation 


MOST SEVERE RAINSTORM OF INDIA - A 
BRIEF APPRAISAL, 

Indian Inst. of Tropical Meteorology, Poona. 

O. N. Dhar, A. K. Kulkarni, and B. N. Mandal. 
Hydrological Sciences Journal, Vol. 29, No. 2, p 
219-229, June, 1984. 4 Fig, 3 Tab, 17 Ref. 


Descriptors: *Rainstorms, *India, *Dharampur, 
*Rainfall intensity, Flooding, Precipitation intensi- 
ty, Depth-area-duration ysis, Precipitation rate. 


The rainstorm of 1-5 July 1941 which caused ex- 
ceptionally heavy rains over the coastal belt of 
north Konkan-south Gujarat has been analyzed. 
The center of this rainstorm was at Dharampur 
(Surat district of Gujarat state) which recorded the 
highest one-day rainfall of 987 mm on 2 July 1941. 
The areal rain depths obtained from this rainstorm 
for durations of one to three days over different 
sized areas were found to exceed the highest areal 
rain depths obtained in India. A comparison of 
areal rain depths for this rainstorm with similar 
rain depths obtained from the most severe rain- 
storms of the USA and Australia showed that, 
barring one or two small areas, the July 1941 
rainstorm gave higher rain depths up to an area of 
65,000 sq km for durations of one to three days. 
The efficiency of this rainstorm was also deter- 
mined and found to be the highest among the 
Indian and American rainstorms. Considering this, 
the July 1941 rainstorm may be considered as one 
of the world’s most severe rainstorms. (Author’s 
abstract) 

W85-01139 


RELATIVE EFFECTS OF U.S. POPULATION 
SHIFTS (1930-80) ON POTENTIAL HEATING, 
COOLING AND WATER DEMAND, 

National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Environmental Research Labs. 
H. F. Diaz, and R. L. Holle. 

Journal of Climate and Applied Meteorology, Vol. 
o— 3, p 445-448, March, 1984. 4 Fig, 1 Tab, 7 
Ref. 


Descriptors: *Water demand, *Human population, 

*Population dynamics, *Heating demand, *Cool- 

ing demand, Regional analysis, Regional develop- 

_— Water shortage, Precipitation rate, Stream- 
low. 


A shift and growth of population in the contiguous 
48 states of the USA from cooler and wetter 
regions to warmer and drier areas have induced 
changes in potential heating, cooling and water 
demand. The greatest proportional increase in 
‘warm’ state population compared to ‘cold’ state 
population, based on US census data since 1930, 
occurred during the 1970’s; preliminary projec- 
tions indicate that the trend will continue or accel- 
erate through the year 2000. Monthly precipitation 
data for the contiguous USA from 1931 to 1982 
was obtained from the National Climactic Data 
Center. In 1980, over 35.5 million more people 
were living in areas where the mean annual pre- 
cipitation was < or = 762 mm compared to 1940, 
an increase of 40% in the proportional figure. 6.5 
Million of this increase took = te in states whose 
mean annual precipitation is between 254 and 508 
mm. More people are also living in areas of higher 
natural precipitation variability (higher coefficient 
of variation - C.V.) than in the past. In contrast, 
the cumulative percent change in the proportion of 
people living in areas of least C.V. shows a steady 
decline. The increase in population in the arid 
West has increased the region’s sensitivity to pre- 
cipitation, and hence streamflow fluctuations. The 
expected continuation of these population trends 
may result in an increased vulnerability to periodic 
water shortages that may have important econom- 
i D social consequences in the future. (Collier- 
W85-01153 


COMBINED EFFECT OF WIND AND TOPOG- 
RAPHY ON RAINFALL DISTRIBUTION, 





Technion - Israel Inst. of Tech., Haifa. Faculty of 
Civil Engineering. 

M. Poreh, and E. Mechrez. 

Journal of Hydrology, Vol. 72, No. 1/2, p 1-23, 
April, 1984. 13 Fig, 21 Ref. 


Descriptors: *Rainfall distribution, *Wind, *To- 
pography, Local a Precipitation, Ter- 
rain analysis, Rainfall intensity. 


The combined effect of wind and topography on 
rain motion and rainfall distribution is analyzed. It 
is shown that the effect depends on the inclination 
angle of the raindrops at large heights and on a 
dimensionless number, P, which describes the ratio 
of the response distance of falling raindrops to the 
length-scale of the topography. Two asymptotic 
solutions are derived, for small and large values of 
P, and it is proved that the hydrological rainfall 
intensity per projected unit area over large-scale 
topographical configurations is uniform. The rain 
motion and rainfall distributions over low hills for 
intermediate values of P are calculated numerical- 
ly. The analysis exhibits the features of the effect 
and its dependence on the raindrop size, wind field 
and the scale of the topography. (Author’s ab- 
stract) 

W85-01166 


SEQUENTIAL GENERATION OF SHORT 
TIME-INTERVAL RAINFALL DATA, 
Melbourne Univ., Parkville (Australia). Agricul- 
tural Engineering Section. 

R. Srikanthan, and T. A. McMahon. 

Nordic Hydrology, Vol. 14, No. 5, p 277-306, 
1983. 3 Fig, 18 Tab, 10 Ref. 


Descriptors: *Model studies, *Rainfall, *Australia, 
Arid zone, Stochastic hydrology, Time series anal- 
ysis,. 


Hourly and six-minute interval models were devel- 
oped to stochastically generate sequences of rain- 
fall depths. The models were applied to data re- 
corded at twelve rainfall stations in Australia, in- 
cluding several from the arid zone. At each station 
several replicates of rainfall sequences of length 
equal to the historical record were generated. The 
hourly rainfall model, which consists of a daily 
transition probability matrix incorporating an 
hourly time dependent second order Markov chain 
with hourly transition probabilities, satisfactorily 
generated hourly rainfall for all the twelve stations 
used in the study. The daily, monthly and annual 
parameters obtained by aggregating the hourly 
rainfall are also satisfactorily reproduced. The 
preservation of monthly and annual parameters is 
not as good as that from a monthly model. This is 
probably due to the increased complexity of gener- 
ating rainfalls at small intervals compared with 
generation on a monthly basis. Moreover, only 
eight replicates, each of length equal to the histori- 
cal record, were produced. Six minute rainfall 
generation is an extension of hourly generation. 
The six minute model reproduced most of the 
characteristics of the six minute rainfall. Because 
the six minute rainfall depths are adjusted to 
hourly rainfall depths synthesized from the hourly 
model, hourly, daily, monthly and annual param- 
eters are also preserved. (Baker-IVI) 
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SPATIAL CORRELATION OF THE SOUTH- 
WEST MONSOON RAINFALL OVER THE 
SOUTHERN DISTRICTS OF KERALA, 

Cochin Univ. (India). Dept. of Marine Sciences. 
H. S. Ram Mohan, and K. G. Anil Kumar. 

Bulletin of the Department of Marine Science Uni- 
versity of Cochin, Vol. 12, No. 2, p 139-146, De- 
cember, 1981. 5 Fig, 1 Ref. 


Descriptors: *Rainfall, *Spatial distribution, *Mon- 
soons, *Kerala, *India, Distribution, Topography, 
Wind. 


The spatial correlation was measured using data 
collected from 28 stations during the period 1945- 
1975 in the study area covering nearly 21,500 sq 
km of the districts of Trivandrum, Quilon, Alle- 
peey, Kottayam, Idukki, Ernakulam, Trichur and 
part of Palghat. The spatial distributions of the 


correlation coefficients for a majority of base sta- 
tions are irregular and do not fit into any general 
pattern. However, for a few base stations, high 
correlation ients were noted over large 
areas of the study —— The observed irregular- 
ity of the patterns of spatial distribution and the 
wide range of correlations may be due to exclusion 
of topography in the present study. The need for 
computing correlation coefficients on shorter time 
scales and for including topographical features and 
upper wind flow patterns is emphasized. (Baker- 


I 
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SOME ASPECTS OF THE RAINFALL OF 
KERALA AND 


COCHIN, 

Cochin Univ. (India). Dept. of Marine Sciences. 
C. K. Rajan, P. Valsala, and R. Ananthakrishnan. 
Bulletin of the Department of Marine Sciences, 
University of Cochin, Vol. 12, No. 2, p 65-102, 
December, 1981. 8 Fig, 6 Tab, 15 Ref. 


Descriptors: *Monsoons, *Rainfall, *Cochin, 
*India, Diurnal variation, Rainfall duration, Rain- 
fall intensity, Mathematical equations. 


The diurnal variation of the southwest monsoon 
rainfall of Cochin (India) was studied based on the 
analysis of self-recording raingauge charts for 
1965-1969. The hourly rainfall of Cochin shows a 
pronounced diurnal cycle with maximum between 
0300 and 0400 hours IST in the early morning and 
minimum between 1300 and 1400 hours in the 
afternoon. For the total seasonal rainfall the early 
a is 4 times the afternoon mini- 
mum. Rain spells of < 5 mm (which account for 
32% of the total rainfall) show a ratio of 3:1 
between the early morning maximum and the after- 
noon minimum. The corresponding ratio for spells 
> or = 5 mm (68% of the total rainfall) is 6:1; for 
spells > or = 10 mm (37% of the total rainfall) the 
ratio is 20:1. Rain spells > or = 15 mm were 
absent at the minimum —_ but occurred during 
the maximum epoch. The rain durations in the 
chronological hourly intervals also show diurnal 
variation similar to the rain amounts, the amplitude 
of the variation increasing for spells with more 
rainfall. The total duration of rainfall for the entire 
southwest monsoon season (June to September) 
based on five-year average was 189 hours of which 
78 hours were contributed by spells > or = 5 mm 
and 27 hours by spells > or = 10 mm and 15 
hours by spells > or = 15 mm. More than two- 
thirds of the monsoon rainfall of Cochin is record- 
ed in an integrated duration of a little over 3 days. 
The average hourly rain intensity is 10.2 mm/hr 
when all rain spells are considered. The intensity 
increased to 16.7 mm/hr for spells > or = 5 mm; 
26.2 mm/hr for spells > or = 10 mm and 28.2 
mm/hr for spells > or = 15 mm. An analytical 
equation with one empirical constant gives a rea- 
sonably good representation of the association be- 
tween percentage cumulative rainfall and rain du- 
ration. (Moore-IVI) 
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ENHANCEMENT OF CONVECTIVE PRECIPI- 
TATION BY MESOSCALE VARIATIONS IN 
ae COVERING IN SEMIARID RE- 
GIONS, 

National Center for Atmospheric Research, Boul- 
der, CO. 

For primary bibliographic entry see Field 3B. 
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AREA-TIME INTEGRAL AS AN INDICATOR 


FOR CONVECTIVE RAIN VOLUMES, 

South Dakota School of Mines and Technology, 
Rapid City. Inst. of Atmospheric Sciences. 

A. A. Doneaud, S. Ionescu-Niscov, D. L. 
Priegnitz, and P. L. Smith. 

Journal of Climate and Applied Meteorology, Vol. 
23, No. 4, p 555-561, April, 1984. 5 Fig, 2 Tab, 17 
Ref. North Dakota Weather Modification Board 
contract WMB-IAS-80-1. 


Descriptors: *Rainfall amount, *Area-time inte- 
gral, *Convective precipitation, *North Dakota, 
Radar, Reflectivity, Rainfall rate, Estimation. 


WATER CYCLE—Field 2 


Snow, Ice, and Frost—Group 2C 


Digital radar data are used to investigate further a 
simple technique for estimating rainfall amounts on 
the basis of area coverage information. The basis of 
the technique is the existence of a strong correla- 
tion between a measure of the rain area coverage 
and duration called the Area-Time Integral (ATH) 
and the rain volume. This strong correlation is 
again demonstrated using echo cluster data from 
the North Dakota Cloud Modification Project 5 
cm radars. Integration on a scan-by-scan basis 
proved to be superior for determining ATI values 
to the hour-by-hour integration used previously. A 
25 dB(z) reflectivity threshold was found suitable 
for the ATI calculation. The correlation coeffi- 
cient on log-log plots of cluster rain volume versus 
ATI —— 0.98, indicating a power-law 
relati ip between the variables. The exponent 
of that relationship is just a little higher than one, 
which indicates t the cluster average rainfall 
rate is almost ind dent of the storm size and 
duration. A test of the relationship derived from 
one set of data (1980) against an independent set 
(1981) showed it to be consistent. Using the 1980 
relationship to estimate the 1981 cluster rain 
volume for a given ATI, the uncertainty of the 
rain volume estimates was found to be -31%, 
+46%. (Author’s abstract) 
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NATURAL CONVECTION IN AN INCLINED 
SQUARE CAVITY IN REGIONS OF DENSITY 
INVERSION OF WATER, 

Kitami Inst. of Tech., Hokkaido (Japan). 

For primary bibliographic entry see Field 8B. 
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SIMULATION OF GROWTH AND DECAY OF 
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Clarkson Coll. of Technology, Potsdam, NY. 
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H. T. Shen, and L.-A. Chiang. 

Journal of Hydraulic Engineering, Vol. 110, No. 7, 
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Great Lakes Environmental Research Laboratory 
contract NA80RACO0014. 


Descriptors: *Ice cover, *Simulation, *Rivers, *St. 
Lawrence River, Mathematical models, Heat 
transfer, Ice-water interfaces, Ice-air interfaces, Ice 
breakup. 


A numerical model for simulating thermal-ice con- 
ditions in a natural river is developed with empha- 
sis on its application to the growth and decay of 
the ice cover. The model treats the river as a 
coupled air-ice-water-bed system taking into con- 
sideration the heat exchanges at all interfaces in the 
system. The heat conduction in the ice cover is 
represented by a one-dimensional, quasi-steady 
state approximation. The temperature distribution 
in the water is formulated by the longitudinal 
dispersion equation. The model is applied to a 28- 
mile reach of the St. Lawrence River between 
Iroquois Dam and the Moses-Saunders Power 
Dam. Numerical results show good agreement 
with field data in both the ice thickness and the 
break-up dates. (Author’s abstract) 
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LIMITATIONS ON SEASONAL SNOWMELT 
FORECAST ACCURACY, 

Washington Univ., Seattle. Dept. of Civil Engi- 
neering. 

D. P. Lettenmaier. 

Journal of Water Resources Planning and Manage- 
ment, Vol. 110, No. 3, p 255-269, July, 1984. 6 Fig, 
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Descriptors: *Snowmelt, *Runoff forecasting, 
Mountainous watersheds, Simulation, Mathemati- 
cal models, Forecasting, Snow accumulation, Ab- 
lation, Conceptual models. 


Forecasting of seasonal snowmelt runoff is an im- 
portant exception to the otherwise limited accura- 
cy of long-term runoff forecasts. Conceptual 





Field 2—WATER CYCLE 


Group 2C—Snow, Ice, and Frost 


models of the snow accumulation and ablation and 
precipitation-runoff processes have been advocated 
as a means of introducing physical understanding 
of the dominant hydrologic processes into seasonal 
snowmelt runoff processes. However, the paucity 
of information and extreme spatial variability of 
meteorological processes and watershed character- 
istics in mountainous watersheds often result in 
large simulation errors. The analysis reported here 
relates monthly simulation error statistics to maxi- 
mum achievable seasonal runoff forecast accuracy, 
presuming perfect knowledge of future (gage) pre- 
— and temperature, but without updating 

goon eters or states. In some cases, this 
cr imit is less than that actually achievable 
using simpler models. The results suggest a prefer- 
ence for simple models if the coefficient of varia- 
tion of monthly simulation error cannot be reduced 
below about 10-15%. (Author’s abstract) 
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2D. Evaporation and Transpiration 


SIMULATION OF THE UTILIZATION OF 
WATER AND OF PLANT PRODUCTION OF A 
SAHELIAN PHYTOCENOSE IN SENEGAL 
(SIMULATION DE L’UTILISATION DE L’EAU 
ET DE LA PRODUCTION VEGETALE D’UNE 
PHYTOCENOSE SAHELIENNE DU _ SEN- 
EGAL), 

Centre National de la Recherche ee 
Montpellier (France). Centre d’Etudes Phytosocio- 
logiques et Ecologiques Louis-Emberger. 
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ST iC SIMULATION OF EVAPORA- 
TION DATA FOR AUSTRALIA, 

Melbourne Univ., Parkville (Australia). Agricul- 
tural Engineering Section. 

R. Srikanthan, and T. A. McMahon. 

Nordic Hydrology, Vol. 14, No. 4, p 207-228, 
1983. 2 Fig, 10 Tab, 16 Ref. 


Descriptors: *Stochastic process, *Evaporation, 
*Model studies, *Austra'ia, Rainfall, Simulation, 
Computer models. 


One major use of evaporation data in conjunction 
with rainfall data is in computer simulation model- 
ling of rainfall/runoff processes. Stochastic models 
are developed to simulate annual, monthly and 
daily evaporation data for Australia. For annual 
and monthly synthesis, the evaporation values are 
oe independently and dependently of rain- 
all. Generation of daily evaporation is based on 
the knowledge of occurrence of daily rainfall. 
Data from nine Australian stations are used to 
illustrate applications of the models. Evaporation 
data only can be generated using a first order 
Markov model and a two-tier model. With an 
adequate length of historical data, the method of 
fragments can be used to generate monthly evapo- 
ration. If evaporation data are required along with 
rainfall, both should be generated simultaneously 
so that the observed cross correlations are pre- 
served. For annual data, a multisite type model is 
satisfactory. For monthly data where an adequate 
length of evaporation data is available, a model is 
provided which may be used to generate monthly 
evaporation and rainfall simultaneously. A second 
model is also presented which can be used to 
generate monthly evaporation from previously 
generated monthly rainfall. Finally, a First order 
Markov model dependent on the type of day was 
found to perform satisfactorily in generating daily 
evaporation data. (Baker-IVI) 
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MONTHLY EVAPORATION FOR MILFORD 
LAKE IN KANSAS, 

Illinois State Water Survey Div., Champaign. 
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Journal of Irrigation and Drainage Engineering, 
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Descriptors: *Milford Lake, *Kansas, *Lake evap- 
oration, Pan evaporation, Water supply, Reser- 


voirs, Evaporation, Seasonal variation, Mathemati- 
cal models, Time series, Water temperature. 


Municipal water s me in east Kansas rely heavi- 
ly on the storage of existing reservoirs. In planning 
the operation of a multip 1 for water 
supply, accurate estimates of weekly or monthly 
evaporation are imperative. The mean annual lake 
evaporation estimated from measured pan evapora- 
tion is generally accepted in practice, but the time 
series for weekly or monthly lake evaporation 
cannot be obtained accurately from pan evapora- 
tion because of uncertainties in the variability of 
the pan coefficients. A weekly evaporation time 
series generated by the mass transfer method for 
Milford Lake displays a predominant annual cycle 
with low evaporation in spring and winter and 
high evaporation in summer and fall. On the aver- 
age, total evaporation for the four months from 
June through September exceeds 50% of the mean 
annual evaporation. A mathematical model for the 
time series is developed. The model consists of a 
mean weekly component represented by a Fourier 
approximation and a stationary random residue 
represented by an autoregressive model. From the 
synthetic evaporation series, the frequency distri- 
bution is obtained. Sensitivity analysis shows that 
the estimated evaporation is most sensitive to 
ee. in water temperature. (Moore-IVI) 


MAPPING AVERAGE DAILY PAN EVAPORA- 

TION, 

Agricultural Research Service, Tucson, 
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bee 110, No. 2, p 246-250, June, 1984. 4 Fig, 4 
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Descriptors: *Pan evaporation, *Fourier series, 
Maps, Evaporation, Estimating. 


Estimates of average daily pan evaporation are 
frequently useful as an index of potential evapo- 
transpiration in simplified water balance studies. 
Daily Class A pan evaporation data are available 
for many stations in the United States and are 
summarized as monthly averages. Fourier series 
can be fitted to average monthly pan evaporation 
data and the Fourier coefficients mapped to pro- 
vide a regional description. Maps of the mean, 
amplitude, and phase angle of the first harmonic of 
Fourier series which describe mean daily Class A 
pan evaporation are presented for the United 
States east of the Rocky Mountains. The parameter 
maps provide a rather quick and easy method of 
estimating average daily pan evaporation, and can 
be used to provide ready input to simple water 
balance models. (Moore-IVI) 
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EVAPOTRANSPIRATION (PET) IN CENTRAL 
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Institut National de la Recherche Agronomique, 
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Descriptors: *Congo, *Central African Republic, 

*Chad, *Evapotranspiration potential, *Evapora- 

tion pans, *Lysimeters, Moisture meters, Climates, 

Climatic zones, Sahelian zones, Semiarid climates, 

— Equatorial zones, Evaporimeters, Net ra- 
jiation. 


Potential evapotranspiration (PET) and evapora- 
tion pan data were collected in central Africa 
(Chad, Central African Republic and Congo) over 
a ten year period in desertic, sahelian, tropical 
rainy and equatorial areas. A grass-covered lysime- 
ter was placed at the center of the evapotranspiro- 
meter grass cover. The annual totals of potential 
evapotranspiration of short grass appears to range 
from approximately 1000 mm/yr for the equatorial 
zone to approximately 2400 mm/yr for the desertic 
zone. A sharp drop in PET occurs during the rainy 
season (monsoon). The ratio between annual PET 
and open-water evaporation, calculated by Pen- 


man’s method is around 0.80 in the dry zone and 
approximately 0.75 in the rainy zones. A compari- 
son between net radiation and PET shows that in 
the dry zone evaporation energy is much higher 
than net radiation; it represents only 3/4 of this 
radiation in the rainy zone. (Collier-IVI) 
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SYSTEM MODEL OF STREAM-CHANNEL 
SHAPE AND SIZE, 

Indiana Univ. at Bloomington. School of Public 
and Environmental Affairs. 

T. K. Miller. 

Geological Survey of America Bulletin, Vol. 95, 
No. 2, p 237-241, February, 1984. 2 Fig, 5 Tab, 7 
Ref, 1 Append. 


Descriptors: *Model studies, *Channel morpholo- 
gy, *Cross-sections, Streamflow, Impact assess- 
ment, Sediment discharge, Mathematical models. 


Models of stream-channel development typically 
focus on the effects of discharge and sediment. 
Missing from the traditional models is an explicit 
representation of the mechanism through which 
channel cross-section elements interact and adjust. 
A multiple-equations model was developed which 
includes the effects of mutual adjustment of chan- 
nel characteristics, as well as of discharge and 
sediment. It incorporates both channel shape and 
size as endogenous variables. Discharge has pri- 
marily direct effects on the channel, whereas sedi- 
ment appears to have primarily indirect effects. 
Given that the adjustment mechanism is represent- 
ed as a set of indirect effects, the channel adjust- 
ment process is dependent principally on sediment 
rather than on discharge. There is a significant 
indirect effect of discharge on channel depth that 
operates through the mutual-adjustment mecha- 
nism for width and depth. The model may be used 
for impact assessment, such as for estimating the 
impact on channel depth of activity in a watershed 
that would increase stream discharge. It could also 
be used for estimating explicitly the impact on 
channel width of activity that would deepen the 
channel. (Collier-IVI) 

W85-01132 


BED-MATERIAL ENTRAINMENT AND HY- 
DRAULIC GEOMETRY OF GRAVEL-BED 
RIVERS IN COLORADO, 
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Descriptors: *Colorado, *Bed load, *Entrainment, 
*Hydraulic geometry, *Gravel bed, *Bankfull 
stage, *River beds, Cross sections, Flow discharge, 
Shear stress, Mathematical models, Channel mor- 
phology. 


Mobility of bed material and bankfull hydraulic 
geometry were studied in 24 gravel-bed rivers in 
the Rocky Mountain region of Colorado. In each 
river reach, several cross sections and longitudinal 
profiles of the riverbed, water surface, and bankfull 
elevation were surveyed. The median diameter of 
the bed-material surface ranged from 23 mm to 120 
mm. Bankfull discharges ranged from 0.70 cu m/ 
sec to 255 cu m/sec. Computed values of the 
dimensionless shear stress (tau*) showed that the 
threshold of particle motion was exceeded at flows 
slightly less than bankfull. The average value of 
tau* at bankfull was 0.046. The averaged comput- 
ed value of tau* for the 100-yr flood discharges 
was only 0.068. Transport of bed-material particles 
is a relatively frequent occurrence. Large bed- 
material transport rates, however, are extremely 
rare. Empirical evidence obtained at these and 
other streams indicates that a stable, self-formed 
gravel-bed channel cannot be maintained at a di- 
mensionless shear stress greater than about 0.080. 
The 24 river reaches were divided into 2 groups, 
depending upon bank stability as indicated by bank 
vegetation. Separately determined bankfull hy- 
draulic-geometry equations for each group were 





found to have the same exponents, but slightly 
different coefficients. An analysis of variance de- 
termined that 67% of the observations were within 
+ or - 15-20% of the predicted values for most 
hydraulic variables. (Collier-IVI) 
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EFFECT IN FLOW, 
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Grainage, Urban hydrology, Flood hydrographs, 
Interception loss, Soil storage loss, Basin routing, 
Channel routing, Mathematical models, Rainfall- 
runoff relationships. 


A consequence of urban development in a basin is 
the increase of peak discharge and surface flow 
which may cause flooding. Main channel design 
has to take into account future city development. 
4. mathematical conceptual rainfall-runoff model 
was developed in order to simulate the urban Dilu- 
vio Creek basin at Porto Alegre (Brazil). The 
model has four algorithms: interception losses, soil 
storage loss, basin routing, and channel routing. 
Channel flow is routed by the model through a 
kinematic wave formulation with the lateral flow 
calculated by the earlier IPH II version of the 
model. Based on the Urban Development Master 
Plan, some of the model parameters were modified 
and evaluated, and a preliminary assessment of the 
effect of urbanization on flow hydrographs was 
made. (Collier-ITVI) 
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PARAMETER IDENTIFICATION OF TIME- 
VARYING NOISY DIFFERENCE EQUATIONS 
FOR REAL-TIME URBAN RUNOFF FORE- 
CASTING, 
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Civil Engineering and Engineering Mechanics. 
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Descriptors: *Urban Runoff, *Runoff forcasting, 
*Model studies, Runoff, Montreal Island, Quebec, 
Rainfall, Sewer systems, Catchment areas. 


Linear difference equation models, which consti- 
tute a particular subset of input-output models, 
offer an interesting alternative to the more com- 
plex conceptual runoff models. For real-time urban 
runoff forcasting, such models can be very appro- 
priate, because in addition to being parametrically 
parsimonious, they are computationally more effi- 
cient than the usual mechanistic models. More- 
over, their use in recursive-adaptive mode can lead 
te good agreement between forecast and observed 
flows, particularly for short forecast lead times. 
Transfer function model parameters were identi- 
fied under noisy input (rainfall) and output (flow) 
Measurement conditions. Equation-error and 
ovtput-error types of recursive parameter identifi- 
cation algorithms were compared for accuracy and 
convergence rate. The analysis is extended to the 
identification of time-varying parameters by in- 
cluding into the identification process, sets of rain- 
fail-runoff events generated by distinct impulse 
response functions observed on the Curotte-Papin- 
eau catchment on the north shore of the Island of 
Montreal, Canada. Although no specific parameter 
identification method could be identified as being 
systematically better than the others, output-error 
algorithms have generally been observed to con- 
verge more rapidly than the equation-error algo- 


rithm, particularly in the first stage of the identifi- 
cation process. (Collier-IVI) 
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TIME URBAN RUNOFF FORECASTING, 
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Descriptors: ‘Differential equations, *Urban 
runoff, *Runoff forcasting, *Montreal, *Quebec, 
Rainfall, Sewer systems, Catchment areas, Error 
analysis. 


Linear difference equation models for real-time 
urban runoff forcasting were applied to rainfall- 
runoff data collected on a 860 ha combined sewer 
catchment located in Montreal, Canada. Parameter 
identification of linear difference equation models 
for real-time urban runoff forcasting was reported 
previously (Patry, G. G. and Marino, M. A., 1984. 
J. Hydrology, Vol. 72, No. 1/2, p 25-55.). The 
problems of parameter identification and forecast 
error analysis under the specification of erroneous 
model structures based on synthetically generated 
rainfall-runoff sequences were examined. Sensitivi- 
ty analysis was conducted by using a variety of 
recursive parameter identification algorithms, in- 
cluding equation-error and output-error algo- 
rithms. Overestimation of the structural model pol- 
ynomial order parameters na and/or nb (where na 
is the autoregressive level and nb is the exogenous 
input level) is not as serious as underestimation of 
those parameters when measured in terms of the 
Root Mean Square Error (RMSE) in the simulated 
flows. The forecast models are applied to a com- 
bined sewer catchment for lead times ranging from 
5 to 60 min. The Extended Estimation Method 
(EEM) algorithm was found to provide slightly 
better forecasts than either the Recursive Extended 
Least-Squares (RELS) or Recursive Ordinary 
Least-Squares (ROLS) algorithms for lead times of 
up to 30 min. (Collier-IVI) 
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RUNOFF RESPONSE TO BASIN PARAM- 
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Runoff studies produce useful information on the 
water-yield capabilities of drainage basins with dif- 
ferent physiographic and land-use attributes. They 
are of value in determining the proportion of rain- 
fall that reaches the rivers as runoff, and in identi- 
fying those basin parameters that influence runoff 
response. Runoff studies are especially valuable 
where little information exists about the hydrology 
of drainage basins as in the case of southwestern 
Nigeria. The monthly, seasonal and annual runoff 
and runoff coefficients of fifteen third-order basins 
in a part of southwestern Nigeria were determined. 
Measured rainfall values generally exceeded 1400 
mm except in four basins located in the north of 
the study area, which recieved between 927 and 
965 mm. Rainfall was higher in the higher hilly 
part than in the rest of the study area. The runoff 
values -e to be generally low and vary widely 
among the basins. They also vary strongly over the 
hydrological year, reflecting the water-yielding ca- 
pacity of the basin saprolite, rocks and soil-mois- 
ture status. This last appears to be very important 
at the peak of the rainy season. The annual runoff 
coefficients range from 1 to 40% of annual rainfall. 
There may be a correspondence between the tem- 
poral distribution of runoff from any basin and the 
pattern of rainfall distribution, but the runoff pa- 
rameters considered are strongly influenced by the 
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nature of the 0” and rocks underlying the 
basins. (Collier-I 
W85-01169 


EVALUATION OF THE EFFICIENCY OF 
STREAMFLOW DATA COLLECTION STRATE- 
GIES FOR ALLUVIAL RIVERS, 

Iowa Univ., Iowa City. Inst. of Hydraulic Re- 
search. 

P. K. Kitanidis, O. G. Lara, and R. W. Lai 

Journal of Hydrology, Vol. 72, No. i Ps 85- 103, 
April, 1984. 2 Fig, 1 Tab, 10 Ref. 


Descriptors: *Missouri River, *Alluvial rivers, 
*Data acquisition, *Stream discharge, Stage-dis- 
charge relations, Sampling, Costs. 


In alluvial streams, stage-discharge relationships 
change continually and, sometimes, quite marked- 
ly; such changes may be caused by major floods, 
seasonal variations, or long-term secular trends 
associated with changes in the river channel. Con- 
uently, reliable estimates of discharge using 
rating curves are not possible unless frequent direct 
measurements of discharge are made. Such meas- 
urements involve appreciable costs, and it is impor- 
tant to evaluate their contribution in increasing the 
accuracy of estimation of quantities of interest such 
as mean daily, monthly or annual flow. A method- 
ology for the evaluation of the efficiency of data- 
collection strategies for alluvial rivers was devel- 
oped and applied to 10 stations on the Missouri 
River, throughout the length of a navigation chan- 
nel between river miles 98 (Herman, Missouri) and 
732 (Sioux City, Iowa). A flexible and expedient 
model describing the variability of discharges and 
shifts in the stage-discharge relationship was devel- 
oped. The calibrated and validated model was then 
employed in simulations to evaluate the effect of 
sampling strategies (such as frequency and accura- 
cy of discharge measurements) on the accuracy of 
estimated mean daily, monthly and annual flow. 
Curves relating the cost of sampling to the 
achieved accuracy can be generated, and the opti- 
mization of sampling strategies given accuracy or 
(Celle objectives or constraints can be achieved. 
Collier-ITVI) 
Gas O11 


INVESTIGATION OF OUTLIERS IN ANNUAL 
MAXIMUM FLOW SERIES, 


Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

N. T. Kottegoda. 

Journal of Hydrology, Vol. 72, No. 1/2, p 105-137, 
April, 1984. 5 Fig, 9 Tab, 45 Ref. 


Descriptors: *Outliers, *Maximum flow, *Annual 
distribution, Statistical analysis, Shapiro-Wilk test, 
Flood forecasting, Flood frequency. 


Outlier detection procedures are reviewed under 
different hypotheses and assumptions on distribu- 
tion. Tests of discordancy for detecting outliers are 
based on goodness of fit, kurtosis, skewness and 
optimal statistics from the ratios of variances and 
Studentized deviates. A particular form of multiple 
outlier detection is adopted. In the statistical test- 
ing, the null hypothesis is that the sample comes 
from a normal population, after necessary transfor- 
mation; the alternative hypothesis can be one of 
three general types, with the population having a 
different type of distribution or a mixture of distri- 
butions or one in which there is slippage in the 
parameters. Inferences are conditional on the 
number of outliers and the alternate hypothesis. 
Application is made to 51 series of annual maxi- 
mum flows from North America. Sixteen series are 
closely normal in distribution after deleting dis- 
cordant values. Transformations are made to nor- 
mality from assumed log-normal, and approximate- 
ly from assumed gamma and log-gamma distribu- 
tions. The Shapiro-Wilk goodness of fit test for 
normality is applicable under any alternate hypoth- 
esis. Ratios of variances and Studentized deviates 
give results of greater consistency than the other 
tests of discordancy when the distribution of out- 
liers is unspecified or there is slippage in the pa- 
rameters. Thick-tailed distributions can partly ac- 
count for outliers. Another approach, which is 
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exploratory, is to transform from an extreme value 
to an exponential type prior to detection; the expo- 
nential is the null distribution in this case. Methods 
of accommodating outliers in models for flood 
ciation eon dened. These will be examined 
further in a following publication. (Author’s ab- 


stract) 
W85-01171 


MODELLING THE RUNS’ PROPERTIES OF 
ANNUAL FLOWS, 
Technical Univ. ved Istanbul (Turkey). Dept. of 


Civil 

M. Bayazit, and 

Journal of Hydrology. ¥ Vol. 72, No. 1/2, p 139-148, 
April, 1984. 5 Fig, 8 Ref. 


Descriptors: *Run-lengths, *Run-sums, *Model 
studies, *Annual flows, *Annual floods, Deficit, 
Reservoir design, Statistical analysis, Regression 
analysis. 


The required capacity of an ideal reservoir that is 
ee ae a ee ae 
called the ‘defici 


deficit for any flow series 


(CHE LIMITE 

SUR DES SURFACES RUGUEUSES 
PERMEABLES ET NON PERMEABLES), 

Ecole Polytechnique Federale de Lausanne (Swit- 

zerland). Lab. d’Hydraulique. 

H. J. Zippe, and W. H. Graf. 

Journal of Hydraulic Research, Vol. 21, No. 1, p 

51-65, 1983. 81 Fig, 3 Tab, 13 Ref. 


*Boundary layers, *Turbulent flow, 
height, Reynolds 
velocity, Flow charac- 


Experimental research on flow over permeable 
surfaces is reported, in which flow over a permea- 
ble, rough surface is compared with flow over 
non-permeable, rough and smooth surfaces. The 
experiments were conducted in a wind tunnel 
using two permeable surfaces of relative thick- 
nesses D/de = 2,73 and 9,67. Velocity profiles and 
their turbulent fluctuation were measured with a 
constant-temperature hotfilm-anemometer. The 
universal velocity-defect law was applied to obtain 
the shear velocity, u sub*; and the law of the wall 
was used to obtain the reference level and the 
roughness height, y’; the impulse equation was 
used to check these results. The local resistance 
coefficient, c’f, versus the Reynolds number, Re, 
given may be considered as the resulting display of 
data. It is concluded that the resistance 
of the tested permeable surface is higher than that 
“ the non-permeable boundaries having identical 
— 's abstract) 


UTILIZATION OF SATELLITE SNOW-COVER 
OBSERVATIONS FOR SEASONAL STREAM- 
 gegacsmmmaa IN THE WESTERN HIMA- 


ger Univ., Washington, DC. 
one bibliographic entry see Field 7B. 


WATERSHED BOUNDED NETWORK MODEL 
(WBNM) FOR RUNOFF PREDICTION OF 
LARGE BASINS, 

Centre for Water Resources, Madras (India). 

K. Venugopal, T. V. Gopalakrishnan, and R. 
Sakthivadivel. 

Nordic Hydrology, Vol. 14, No. 4, p 229-238, 
1983. 8 Fig, 2 Tab, 10 Ref. 


Descriptors: *Watersheds, *Model _ studies, 
*Runoff forcasting, *Catchment areas, *Duck 
River, *North Carolina, Flood hydrographs, Hye- 
tographs, Rainfall, Flood peak. 


Applicability of a nonlinear version of the water- 
shed bounded network model (WBNM) for large 
basins - namely Shellbyville (1,246 sq km), Colum- 
bo (3,129 oe km), Centreville (5,304 sq km) and 
ills (6,536 sq km) - of the Duck River 
came sin (North Carolina) to predict flood hydro- 
Ih based on rainfall excess hyetograph was 
investigated using eight storm events. A WBNM 
was used that takes into account geomorphological 
and hydrological characteristics of the basin for 
conversion of rainfall excess to runoff and advo- 
cates division of the catchment into a number of 
sub-areas along the watershed lines, each repre- 
senting a storage element, namely an ordered basin 
or an inter-basin area. Model ter c was 
found to vary from basin to basin and in a given 
basin it varies with rainfall excess volume. For 
each model structure, the number of elements (sub- 
areas) were progressively reduced forming a com- 
bined sub-area of larger size. The time to peak 
(TPS), correlation coefficients (R), and the lag 
time (LAG) response measures determined from 
the predicted surface runoff hydrographs get stabi- 
lized beyond a minimum number of divisions. For 
the four catchments studied the minimum number 
of sub-areas required ranges from 10 to 20, with 
larger values required for bigger catchments. (Col- 
lier-IVI) 
W85-01237 


NOTE ON BOUNDARY EFFECTS ON STREAM 
MEAND 


ERING, 
Kanazawa gg ‘of Tech. (Japan). Dept. of Civil 


Ly 

eae, and M. Hotsuta 
PES acme Vol. 31, No. ry p 119-122, Febru- 
ary, 1984. 5 Fig, 3 Ref. 


Descriptors: *Streamflow, *Meanders, *Boundary 
conditions, Shear stress, Erosion, Streams. 


Evidence is presented supporting the necessary but 
insufficient condition for the formulation of stream 
meandering proposed by Nakagawa (1983, Sedi- 
mentology, Vol. 30, p 1i7- 127). Provided the con- 
ditions are met, the main thread of the stream 
meanders in the non-erodible channel. The maxi- 
mum amplitude, the angle between the channel 
central axis and oblique crest line of the surface 
wave, and the mean wavelength of the main thread 
decrease as the non-dimensional parameter in- 
creases. In erodible channels the amplitude of the 
main thread of the stream increased with time, and 
eventually impinged at points along the bank. As a 
result the bed and banks were eroded along the 
sinuous locus of the main thread. The meander 
length was almost constant in erodible canals as 
the channel developed from straight to meander- 
ing. Each of the bend apices migrated downstream 
with time. Therefore the meander wavelength 
manifested in natural alluvial rivers might also 
depend on the non-dimensional parameter, de- 
creasing as this parameter increases. (Baker-IVI) 
W85-01275 


LABORATORY STUDIES OF THE EFFECTS 
OF THE CAPILLARY FRINGE ON STREAM- 
FLOW GENERATION, 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
A. S. Abdul, and R. W. Gillham 

Water Resources Research, Vol. 20, No. 6, p 691- 
698, June, 1984. 10 Fig, 18 Ref. 


Descriptors: *Capillary fringe, *Streamflow gen- 
eration, Surface-groundwater relations, Runoff, 
Precipitation, Soil saturation, Water table, Hydrau- 
lic gradient, Seepage, Permeability coefficient, 
Slopes, Rainfall intensity. 


This paper describes laboratory experiments that 
were conducted to investigate the groundwater- 
surface water interactions during the process of 
streamflow generation. In particular, the ex 
ments were designed to examine the role of the 
capillary fringe in the runoff processes and its 
influence on the groundwater response to precipi- 
tation. The experimental results clearly show that 
if the zone of tension saturation extends to, or near, 
ground surface, the application of a small amount 
of water can cause an immediate rise in the water 
table, and the magnitude of the rise is much greater 
than would be expected on the basis of normal 
specific yield values for sandy materials. Because 
of the sloping surface of the laboratory model the 
rising water table caused the rapid generation of 
hydraulic gradients directed towards the toe of the 
slope (the stream) resulting in the immediate gen- 
eration of groundwater discharge to the stream. 
Two experiments using chloride as a tracer and 
having rainfall rates of 4.3 and 1.9 cm/h showed 
that the discharge of preevent water to the stream 
preceded event water and that at early times, pree- 
vent water was the predominant component of 
streamflow. In addition, the results of the two 
tracer experiments show that the significance of 
preevent water increases with decreasing rainfall 
rate and that for the 1.9 cm/h rainfall rate preevent 
water was the main component of the stream hy- 
drograph. The proportions of preevent and event 
water in the streamflow after steady conditions 
were reached were determined largely by the 
extent of the seepage face. This in turn would be 
determined by the hydraulic conductivity of the 
medium, the surface slope, and the rainfall intensi- 
ty. (Author’s abstract) 

W85-01342 


SIMULATION OF RUNOFF FROM SNOW- 
COVERED HILLSLOPES, 

Old Dominion Univ., Norfolk, VA. Dept. of Civil 
Engineering. 

A. O. Akan. 

Water Resources Research, Vol. 20, No. 6, p 707- 
713, June, 1984. 5 Fig, 1 Tab, 16 Ref. 


Descriptors: *Snowmelt, *Mathematical models, 
*Runoff, *Simulation, Slopes, Thaw, Freezing, 
Heat conduction, Flow, Vapor diffusion, Diurnal 
variations. 


Accurate evaluation of the quantity and timing of 
daily springtime runoff from snow-covered hills- 
lopes is needed for many purposes, such as flood 
forecasting, water s upply forecasting, and the 
design and operation of regulatory hydraulic struc- 
tures. A physics-based mathematical model of 
springtime runoff from snow-covered hillslopes is 
presented, which accounts for liquid water flow, 
heat conduction, and vapor diffusion simultaneous- 
ly within a snow cover. Runoff from the unsaturat- 
ed zone is coupled with a saturated basal flow. The 
physics-based approach is verified by testing the 
model with two sets of observed data. After reach- 
ing a state of ripeness, a snowpack will experience 
daytime thaw and nighttime freezing during the 
spring. In order to illustrate the mechanism of 
diurnal variations in a wet snowpack, the mathe- 
matical model was applied to a hypothetical snow- 
covered plot. Based on the hypothetical case, 
springtime diurnal changes are not restricted to a 
thin layer near the snow surface, but they may 
influence the entire depth of a wet snowpack. 
(Moore-IVI) 

W85-01344 


HYDROLOGIC IMPACTS OF A _ LARGE- 
SCALE MOUNTAIN PINE BEETLE (DEN- 
DROCTONUS PONDEROSAE HOPKINS) EPI- 
DEMIC, 

Montana Univ., Missoula. School of Forestry. 

For primary bibliographic entry see Field 4C. 
W85-01375 


PROBABLE MAXIMUM FLOOD ESTIMA- 
TION - EASTERN UNITED STATES, 
Hydrologic Engineering Center, Davis, CA. 

P. B. Ely, and J. C. Peters. 





Water Resources Bulletin, Vol. 20, No. 3, p 391- 
395, June, 1984. 3 Fig, 4 Tab, 7 Ref. 


Descriptors: *Probable Maximum Flood, *Storms, 
*Precipitation, Spatial distribution, Temporal dis- 
tribution, Computers, Rainfall-runoff relationships, 
Probable Maximum Storms. 


In 1982, the National Weather Service (NWS) 
published criteria for developing the spatial and 
temporal precipitation distribution characteristics 
of Probable Maximum Storms. The criteria, which 
are intended for use in the United States east of the 
105th meridian, involve four variables: (1) location 
of the storm center, (2) storm-area size, (3) storm 
orientation, and (4) temporal arrangement of pre- 
cipitation amounts. A computer a: has been 
developed which applies the S criteria to 
produce hyetographs of spatially-averaged precipi- 
tation for a basin, or for each subbasin if the basin 
is subdivided. The basis and operational character- 
istics of the program are described, and an applica- 
tion is illustrated in which the program is used in 
conjunction with a precipitation-runoff simulation 
program (HEC-1) to compute a Probable Maxi- 
mum Flood. (Author’s abstract) 

W85-01377 


ROUTING OF DAM BREAK FLOODS, 
Motor-Columbus [| unter AG., 
Baden (Switzerland). — 

A. W. Petrascheck, and P. A. Sydler. 

International Water Power and Dam Construction, 
Vol. 36, No. 7, p 29-32, July, 1984. 3 Fig, 3 Tab, 9 
Ref. 





Descriptors: *Dam failure, *Flood routing, *Pre- 
diction, *Mathematical models, Model studies, 
Floods, Water management, Erosion, Dams, Flood 
flow. 


A mathematical model is presented which is used 
to study the process of flood flows resulting from a 
dam breach. The initial outflow is governed by the 
following major factors: dam height, reservoir 
volume and reservoir geometry; downstream river 
bed geometry; hydrological conditions at the 
moment of failure; and size and form of the breach 
and time required for its formation. The time for 
breach formation is not an important parameter 
when considering peak flow and wave height; 
however, it has a significant influence on wave 
propagation. It is unrealistic to assume, for em- 
bankment dams, that only a narrow breach will 
form, as lateral erosion will widen the breach. 
Assuming that 70% of the main dam will be 
washed out is certainly a conservative assumption. 
Dam height and the related storage volume are the 
most decisive parameters. Peak outflows are influ- 
enced by height by a power factor of 1.5 or more. 
When routing a dam breach flood along some river 
stretches, the results are similar far from the breach 
when parameters are varied. This is understandable 
since, after some distance from the dam, a given 
volume is distributed over a certain area according 
to hydraulic principles which do not allow for too 
much variation. (Baker-IVI) 

W85-01550 


ESTIMATING URBAN TIME OF CONCEN- 
TRATION, 

Maryland Univ., College Park. Dept. of Civil En- 
gineering. 

R. H. McCuen, S. L. Wong, and W. J. Rawls. 
Journal of Hydraulic Engineering, Vol. 110, No. 7, 
p 887-904, July, 1984. 2 Fig, 6 Tab, 23 Ref, 1 
Append. 


Descriptors: *Concentration time, *Flood flow, 
*Urban watersheds, Mathematical equations, 
Flood peak, Flood hydrographs, Rainfall intensity. 


Hydrologic flood-flow design methods generally 
require one time parameter, such as the time of 
concentration, as input, and the accuracy of the 
estimated peak discharge or flood hydrograph is 
sensitive to the accuracy of the estimated time 
parameter. Numerous equations for estimating the 
time of concentration have been proposed. Eleven 
equations for estimating t sub c are compared using 
data collected from 48 urban watersheds located in 


most regions of the country. All the watersheds 
had areas less than 4,000 acres; the average imper- 
vious was 29.1%, and the mean time of concentra- 
tion was 1.49 hr. Using accuracy and bias as the 
criteria for comparison, the eleven equations show 
wide variation in accuracy and bias. Two equa- 
tions are calibrated with the data; the rainfall inten- 
sity is found to be the most important input param- 
eter. The mean time of concentration computed by 
the velocity method for the 48 watersheds agrees 
very closely with the mean time computed from 
rainfall and hydrograph data. However, for indi- 
vidual watersheds the differences are relatively 
lar, meme a 's abstract) 


SHEAR-INDUCED atm CURRENTS 
IN CHANNEL FLO’ 

Ministry of Works a Development, Palmerston 
North (New Zealand). 

A. J. Odgaard. 

Journal of Hydraulic Engineering, Vol. 110, No. 7, 
p 996-1004, July, 1984. 5 Fig, 14 Ref. 


Descriptors: *Fluid mechanics, *Model studies, 
*Channel flow, *Shear, Secondary currents, Flow, 
Channels, Mathematical equations, Velocity, Open 
channels, Shear stress. 


A simple analytical relationship is presented be- 
tween the strength of the secondary flow and the 
transverse variation of shear velocity. The effect of 
the secondary flow on the streamwise velocity 
profile is evaluated. The analysis related to flow in 
a rectangular or trapezoidal channel in which the 
transverse variation is symmetrical about the chan- 
nel centerline, which is usually the case in straight 
open-channel flows. After simplifying assumptions 
were made, the analysis provided a quite accurate 
description of the flow and stress behavior in an 
open channel flow in which the bed shear stress 
varied symmetrically in the transverse direction. 
The assumptions made put an upper limit on the 
degree of nonuniformity of the bed shear stress. 
However, the flow and stress profiles developed 
compared favorably with earlier experimental find- 
ings in which the bed shear stress varied by a 
factor of more than 2.5 across the width of the 
channel. While it does not explain physically the 
mechanism generating the secondary flow cells, 
merely the relationship between secondary motion 
and roughness variation, the approach is believed 
to provide a useful framework for analytical and 
experimental studies of secondary currents in open- 
channel flows. (Baker-IVI) 

W85-01562 


ICE-RELATED FLOOD DAMAGE ESTIMA- 
TION, 
ae Engineer District, St. Louis, MO. 


Journal of Water Resources Planning and Manage- 
ment, Vol. 110, No. 2, p 141-152, April, 1984. 2 
Fig, 3 Tab, 19 Ref. 


Descriptors: *Ice jams, *Flood damage, *Econom- 
ic prediction, *Flood protection, Damage, Eco- 
nomic evaluation, Frazile ice, Flood frequency, 
Flood forcasting. 


Ice jams are a major cause of flooding. Channel 
blockage by frazile ice or fragmented solid ice can 
cause water levels that far exceed even the highest 
fluvial flood levels. Since the economic feasibility 
of a flood protection measure is generally based on 
damages prevented, reliable estimates of expected 
annual damages are necessary for efficient alloca- 
tion of scarce resources by decision makers. Esti- 
mation of expected annual damages (the expression 
of flood damage in terms of the value of a uniform 
annual series having a present worth equivalent to 
that of the nonuniform rate at which flood dam- 
ages accrue) under ice conditions is a complex 
problem because up to three different sets of hy- 
draulic conditions must be accounted for. These 
hydraulic conditions are referred to as fluvial con- 
ditions, single layer ice sheet conditions, and ice 
jam conditions. Three separate estimates of expect- 
ed annual damages in areas subject to flooding may 
be obtained for each hydraulic condition by assign- 
ing probabilistic weights at various points in the 
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computation of these damages. Estimates of these 
weights, which are very sensitive to simplifying 
assumptions must be made in the analysis. Where it 
is necessary to use damage-frequency curves 
which already reflect the probabilistic weights, the 
weights should be applied to elevation-frequency 
relationships (Collier-IVI) 

W85-01573 


FLOOD-PLAIN DELINEATION IN ICE JAM 
PRONE REGIONS, 

Cornell Univ., Ithaca, NY. Dept. of Environmen- 
tal Engineering. 

R. M. Vogel, and J. R. Stedinger. 

Journal of Water Resources Planning and Manage- 
ment, Vol. 110, No. 2, p 206-219, April, 1984. 6 
Ne 33 Ref, 2 Append. NSF grant CME- 


Descriptors: *Missisquoi River, *Flood plains, *Ice 
jams, *Flood forecasting, Risks, Maximum proba- 
ble floods, Maximum flows, River forecasting. 


In northern regions of the U.S., where ice plays a 
significant role in the hydraulics of rivers, the 
distribution of flood events is comprized of at least 
two populations: annual maxima from ice jams and 
from storm (non-ice) events. A methodology was 
developed for incorporating the risk of ice jams 
into flood-plain delineations in northern regions of 
the U.S. The distribution of flood elevations was 
derived from the marginal probability distributions 
for ice cover and storm induced flood elevations. 
Discharge measurements from a U.S.G.S gage on 
the Missisquoi River over a 45 year period were 
used for simulation of the water surface profiles. 
The distributions of ice jam induced flood eleva- 
tions were found to be more important than those 
for storm events in determining the risk of flooding 
all locations along a 15.5 mile reach of the river 
except in the vicinity of three dams. Incorporation 
of the derived marginal distribution of annual max- 
imum flood elevations results in substantial in- 
creases in the inundation levels which generally 
implies a significant increase in the lateral extent of 
flood-plain boundaries. These results document the 
need to consider the probability of ice jam flood 
events in the computation of annual maximum 
flood elevation distributions and flood risk in ice 
jam prone regions. (Collier-IVI) 

W85-01578 


CLIMATE AND EPHEMERAL-STREAM 
PROCESSES: TWENTIETH-CENTURY GEO- 
MORPHOLOGY AND ALLUVIAL STRATIG- 
RAPHY OF THE LITTLE COLORADO RIVER, 
ARIZONA, 

Geological Survey, Flagstaff, AZ. 

R. Hereford. 

Geological Society of America Bulletin, Vol. 95, 
No. 6, p 654-668, June, 1984. 15 Fig, 3 Tab, 76 Ref. 


Descriptors: *Little Colorado River, *Arizona, 
*Geomorphology, *Alluvial channels, *Climates, 
*Stratigraphy, Channel morphology, Flood plains, 
Ephemeral streams, Precipitation. 


During the first 40 years of the twentieth century, 
erosion was the dominant geomorphic process af- 
fecting the morphology of the Little Colorado 
River channel. The discharge regimen was one of 
frequent large floods and high annual discharge 
that created a wide sandy channel free of vegeta- 
tion. In the 1940s and early 1950s, average annual 
precipitation declined, reducing annual discharge 
to about 57% of that of the preceding period as 
well as reducing the frequency of large floods. The 
channel adjusted to the new hydrologic regimen 
by reducing its width. Parts of the channel were 
frequently dry, and riparian vegetation, primarily 
nonnative salt cedar, became established on the 
higher channel surfaces. Precipitation and dis- 
charge thereafter increased and aggradation by 
overbank deposition was the primary geomorphic 
process, as indicated by accretion of 2 to 5 m of 
flood-plain alluvium between 1952 and 1978. 
Events of 1980, however, suggest that the flood 
plain has ceased to accrete, although climate has 
not fluctuated. The flood plain has probably 
reached a critical height above the channel, 
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beyond which further accretion is unlikely under 
the existing discharge regimen. The recent history 
of the Little Colorado broadly suggests that flood- 
plain development was initiated by climatically 
induced hydrologic fluctuations. Flood-plain de- 
posits in the stratigraphic column of such ephemer- 
al streams may record repeated adjustments to 
altered hydrologic conditions. (Author’s abstract) 
W85-01606 


STORAGE-YIELD RELATIONSHIPS FOR RES- 
ERVOIRS BY TWO DIFFERENT PROCE- 


DURES, Qa 
Cukurova Univ., Adana (Turkey). Dept. of Civil 
Engineering. 
T. tanir 


Journal of Hydrology, Vol. 72, No. 3/4, p 245-259, 
June, 1984. 5 Fig, 1 Tab, 17 Ref. 


Descriptors: *Hudson River Basin, *Delaware 
River Basin, *Susquehanna River Basin, *Ohio 
River Basin, *Reservoir yield, *Reservoir storage, 
Water demand, Statistical analysis, Model studies, 
Storage capacity, Storage-yield relationships. 


Storage-yield relationships for seasonally-varying 
cumneasaient urban water demand at 50 
gaging stations of randomly chosen streams in the 
northeastern U.S.A. were computed by two differ- 
ent procedures which would give probability-at- 
tributed results. The locations chosen were in the 
Hudson, Delaware, Susquehanna, and Ohio River 
basins, and were free of upstream hydraulic regula- 
tion. First, a conventional operation-study type of 
analysis was performed on ten non-overlapping 50- 
yr. data its of 500-yr. long synthetic data 
generated from 37 yr. of historical data at each 
site. Next, a practical storage-yield formula for 
constant demand was derived utilizing statistical 
= which was applied with the 37-yr. | 
istorical data at each station. The results of bot 

procedures with 97.5% probability were compared 
and reasonable agreements were observed. (Au- 
thor’s abstract) 
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SOIL MOISTURE TRANSPORT THROUGH 
THE UNSATURATED ZONE: TRITIUM TAG- 
GING STUDIES IN SABARMATI BASIN, 
WESTERN IND) 


IA, 
Physical Research Lab., Ahmedabad (India). 
S. K. Gupta, and P. Sharma. 
Hydrological Sciences Journal, Vol. 29, No. 2, p 
177-189, June, 1984. 5 Fig, 3 Tab, 12 Ref. Govern- 
ment of Gujarat grant GWR/1975/287/1(i). 


Descriptors: *Sabarmati Basin, *India, *Aeration 
zone, *Soil water, *Tritium, *Groundwater re- 
charge, Precipitation, Hydrogeology, Recharge 
basins, Drainage area. 


A study was conducted for groundwater recharge 
estimation in the Sabarmati basin, western India, 
by means of the tritium tagging method. Areal 
average recharge for the basin was determined 
from the point recharge estimates obtained at vari- 
ous field stations. A considerable variability in 
recharge estimates was observed at nearby loca- 
tions having apparently similar conditions of soil 
and climate. In spite of the observed spatial varia- 
bility in recharge estimates, data from the tritium 
tagging experiment in combination with conven- 
tional hydrogeological information (i.e., grain size, 
water level of the unconfined aquifers and other 
geological information) enabled the division of the 
alluvial parts of the basin into three recharge 
zones. On an average basis, about 14% of the 
precipitation input was estimated to be recharged 
annually in the alluvial parts of the Sabarmati 
basin. (Author’s abstract) 

W85-01136 


GROUNDWATER RESIDENCE TIMES AND 
RECHARGE RATES USING A_ DISCRETE- 
STATE COMPARTMENT MODEL AND 14C 
DATA, 

Georgia State Univ., Atlanta. Dept. of Geology. 
M. E. Campana, and E. S. Simpson. 


Journal of Hydrology, Vol. 72, No. 1/2, p 171-185, 
April, 1984. 3 Fig, 4 Tab, 16 Ref. 


Descriptors: *Groundwater residence times, 
*Groundwater recharge, *Model studies, *Carbon 
radioisoto *Discrete-state compartment 
models, *Tuscon, *Arizona, Flow models, Piston 
flow, Groundwater recharge, Vertical flow, Paleo- 
hydrology. 


In the absence of pure piston-flow, the C-14 decay 
ages of groundwater can be related to groundwat- 
er residence times only in the context of a flow or 
mixing model. Discrete-state compartment models 
offer a means of constructing flow models that can 
simulate flow regimes ranging from pure piston- 
flow to perfect mixing and can thus be used to 
relate C-14 decay ages to residence times. A three- 
dimensional steady-state flow model of a portion of 
the Tucson Basin aquifer, south-central Arizona, 
U.S.A., was constructed using the theory of dis- 
crete-state compartment models and calibrated 
with the spatial distribution of adjusted C-14 decay 
ages. The model provides estimates of groundwat- 
er residence times (about 100-15,000 yr.), vertical 
flow in the aquifer and long-term average annual 
recharge (0.048 cu km). Although the amount of 
time spanned by the model is long and — 

roblems with respect to the constancy of hydro- 
logic processes, it may suggest a novel use for such 
models: that of delineating the paleohydrology of a 

icular region. (Author’s abstract) 
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RECHARGE INTO A SHINGLE BEACH, 
Southern Water Authority, Worthing (England). 
* eee 

Journal of Hydrology, Vol. 72, No. 1/2, p 187-194, 
April, 1984. 3 Fig, 1 Tab, 7 Ref. 


Descriptors: *Recharge, ‘Dungeness Beach, 
*United Kingdom, *Beaches, Pebbles, Shingles, 
Penman evaporation model, Evaporation, Soil 
water, Rainfall, Lysimeters, Groundwater flow. 


Traditionally, groundwater recharge in the U.K. 
has been calculated by the Penman method on a 
monthly basis, using values of potential evapora- 
tion derived from averaged meteorological data 
and monthly totals of rainfall. The problems with 
this approach are that possible summer recharge 
events are often missed because of the soil-mois- 
ture deficits which prevail. The monthly toials 
considerably underestimate recharge calculated 
over shorter time periods; 1-day, or at worst, 10- 
day intervals should be used. Field experiments to 
measure recharge into a shingle beach at Dunge- 
ness (on the south coast of the U.K.) were made 
with a lysimeter over a 6-yr. period (1977 to 1982). 
The beach is composed of poorly sorted flint peb- 
bles and is between 3 and 15 m thick. The lysime- 
ter consists of a circular tank approximately 1.07 m 
in diameter and 1.5 m deep sunk into the shingle 
and back filled with shingle. Recharge was collect- 
ed from a drain at the base of the lysimeter. Re- 
charge into the shingle occurred whenever signifi- 
cant precipitation occured, even during the 
summer months. Over the six year period, the 
measured recharge ammounted to 76% of the rain- 
fall. The Penman model is unrealistic for estimat- 
ing recharge into such a beach; an alternative 
model for calculating recharge yielded good esti- 
mates of the long-term recharge. The alternative 
model may be considered as a limiting form of the 
Penman model, representing a soil with a zero root 
constant and no storage capacity. The model has 
been used to compute daily recharge over a 20-yr 
period for use in calibrating a finite-element model 
of groundwater flow in the beach. (Collier-IVI) 
W85-01175 


HYDROGEOLOGY OF WADI AL-YAMMAN- 
TYAH, SAUDI ARABIA, 

La Moreaux (P.E.) and Associates, Inc., Tuscaloo- 
sa, AL. 

B. A. Memon, A. Kazi, and A. S. Bazuhair. 
Ground Water, Vol. 22, No. 4, p 406-411, July- 
August, 1984. 6 Fig, 3 Tab, 15 Ref. 


Descriptors: *Wadi Al-Yammaniyah, *Saudi 
Arabia, *Hydrogeology, Groundwater potential, 


Water resource development, Permeability coeffi- 
cient, Storativity, Pumping tests, Groundwater re- 
charge, Geohydrology. 


Wadi Al-Yammaniyah constitutes one of the im- 
— sources of supply of groundwater to the 
‘oly City of Makkah, in Saudi Arabia. The wadi 
has a drainage area of about 620 sq km. Quaternary 
alluvium, ranging in thickness from a few to 100 
meters underlain by Precambrian rocks of meta- 
morphic and igneous origin, constitutes an impor- 
tant source of groundwater in Wadi Al-Yamman- 
iyah. The hydraulic properties, quality of water, 
and estimated change in storage in waterbearing 
rocks in the area were assessed. The results of 
eight pumping tests carried out in hand-dug, large- 
diameter wells, indicate that the hydraulic conduc- 
tivity of the alluvial aquifer ranges from 0.000056 
to 0.00185 cm/sec and its storativity varies from 
0.0823 to 0.117. The aquifer is replenished by s; 
radic but intensive rainfall of short duration. The 
present withdrawal is only about 10% of the 
annual recharge which is estimated at 52,000,000 
cu m. The wadi groundwater resource, when prop- 
erly —— could be used for further develop- 
ment of the area as well as to meet the increasing 
demand for water for the Holy City of Makkah. 
(Moore-IVI) 
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GROUND-WATER CHEMISTRY OF DIBDIBA 
FORMATION, NORTH KUWAIT, 

Kuwait Univ., Safat. Dept. of Geology. 

For primary bibliographic entry see Field 2K. 
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BEDROCK DEPTH ESTIMATES FROM 
GROUND MAGNETOMETER PROFILES, 

New Hampshire Univ., Durham. Dept. of Earth 
Sciences. 

F. S. Birch. 

Ground Water, Vol. 22, No. 4, p 427-432, July- 
August, 1984. 7 Fig, 20 Ref. 


Descriptors: *Bedrock, *Magnetometers, Magnetic 
studies, Geological formations, Geophysics. 


Bedrock depths can be calculated readily from 
ground magnetic profiles using either Werner de- 
convolution or Fourier spectral analysis. For crys- 
talline basement rocks of New England and eastern 
Canada, a vertical dike is a useful magnetic source 
model. Formulae for these methods are presented 
along with some practical guidelines for imple- 
menting them. Six field examples from metamor- 
phic and igneous areas in New Hampshire show 
that bedrock depths from spectral analysis agree 
well with estimates from seismic refraction, from 
wells and from outcrops. The Werner estimates are 
much more variable but commonly bracket the 
others. At several of these sites, measurements by 
other geophysical methods would be practical, 
more expensive, or restricted to certain times of 
the year. (Author’s abstract) 
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IDEALIZED GROUND-WATER FLOW AND 
CHEMICAL TRANSPORT MODEL (S-PATHS), 
Battelle-Northwest, Richland, WA. Geosciences 
Research and Engineering Dept. 

For primary bibliographic entry see Field 5B. 
W85-01532 


FIELD AND LABORATORY ANALYSES OF 
WATER FROM THE COLUMBIA AQUIFER IN 
EASTERN MARYLAND, 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5A. 
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RELATIONSHIP OF GRAIN-SIZE DISTRIBU- 
TION AND HYDRAULIC CONDUCTIVITY - 
AN ALTERNATE APPROACH, 

= (W.K.) and Associates, Inc., Socorro, 
N 


Ww. K. Summers, and P. A. Weber. 





Ground Water, Vol. 22, No. 4, p 474-475, July- 
August, 1984. 2 Fig, 1 Ref. 


Descriptors: *Permeability coefficient, *Particle 
size, Sand, Silt, Clay, Gravel, Trilinear diagrams. 


An approach is suggested to relationship between 
grain-size frequency distribution and hydraulic 
conductivity, based on the premise that for a given 
grain-size frequency distribution (ogive), some 
unique combination of factors generates a maxi- 


mum hydraulic conductivity such that any change 
in any factor diminishes the hydraulic conductivi- 
ty. An attempt is made to express the relation of 
the maximum hydraulic conductivity to grain size 
as contours on a trilinear diagram (percent silt and 
clay, percent sand, and percent gravel). (Moore- 


IVI) 
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GROUND-WATER/SUBSIDENCE MODEL: A 
MANAGEMENT TOOL, 

Geo Associates, Stafford, TX. 

W. S. Pollard, and K. H. Johnson. 

Journal of Water Resources Planning and Manage- 
ment, Vol. 110, No. 3, p 323-332, July, 1984. 6 Fig, 
17 Ref. 


Descriptors: *Groundwater movement, *Model 
studies, *Subsidence, *Management planning, 
*Chicot Aquifer, *Evangeline Aquifer, *Texas, 
Potentiometric level, Harris County, Galveston 
County, Aquifer management. 


A finite difference computer modeling system has 
been developed to predict future subsidence as a 
function of ground-water pumpage in Harris and 
Galveston Counties, Texas. Two previously devel- 
oped models, one for ground water, the other for 
subsidence, were specifically calibrated for the 
area and linked through the common parameter of 
potentiometric surface elevation. The two pumped 
aquifers, Chicot and Evangeline, are modeled 
using a modified Trescott, three-dimensional flow 
model, while subsidence is calculated at 21 specific 
subsectors within the Harris-Galveston Coastal 
Subsidence District using a modification of Helm’s 
one-dimensional Terzaghi-consolidation model. 
Both models have been calibrated against historical 
data. The predictions run to date indicate changing 
trends in the location of future subsidence-prone 
areas. The modeling system will allow the District 
to make rapid, reproducible, documented predic- 
tions of land subsidence resulting from anticipated 
future pumpage of ground water. (Author’s ab- 
stract) 

W85-01568 


CONSTRAINTS TO MANAGING INTERSTATE 
AQUIFER, 

Camp, Dresser and McKee, Inc., Boston, MA. 
D. C. Noonan, M. S. Rosenberg, and D. W. Wood. 
Journal of Water Resources Planning and Manage- 
ment, Vol. 110, No. 2, p 191-205, April, 1984. 7 
Fig, 11 Ref. 


Descriptors: *Delaware River Basin, *Aquifer 
management, *Model studies, *Interstate commis- 
sions, New Jersey, Coastal aquifers, Groundwater 
management, Water supply development, Ground- 
water pollution, Institutional constraints, Legal as- 
pects, Political constraints. 


Groundwater studies of the the Coastal Plain Aq- 
uifer System of the Delaware River Basin were 
executed to supplement the Level B Study for the 
Comprehensive Plan of the Delaware River Basin 
Commission (DRBC). Total extractions from the 
Coastal Plain Aquifer System, including areas out- 
side DRBC jurisdiction, equal 558 mgd. Large 
cones of depression due to overpumping are caus- 
ing deteriorating groundwater quality throughout 
the Potamic-Raritan-Magothy aquifer group which 
is the most heavily used of the three groups of 
aquifers in the System. The greatest threats to the 
longterm quality of Coastal Plain groundwater are 
synthetic organic contamination and salinity intru- 
sion. Legal action has been taken to protect the 
aquifer including DRBC policy which defines 
maximum withdrawal restrictions, and the Pine- 
lands Commission (New Jersey) Draft Manage- 


ment Plan and NJ legislation (both as yet unimple- 
mented) which prohibit the export of Pinelands 
water from the Pinelands area. Two major institu- 
tional problems exist in the study area: the prolif- 
eration of small, isolated water purveyors and the 
lack of a regional data management system. Six 
alternative groundwater management strategies 
were evaluated using a Finite Element Model. A 
ground-water management plan was developed 
which includes provisions for locating future 
ground-water withdrawals away from stressed 
areas; developing a surface water supply as part of 
a conjunctive use scheme; and developing new 
well fields in the phreatic portions of unstressed 
areas. The plan also contains a set of policy recom- 
mendations aimed at addressing legal and institu- 
tional problems. (Collier-IVI) 
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STEADY TWO-DIMENSIONAL GROUNDWAT- 
ER SEEPAGE: NUMERICAL ANALYSIS IN 
THE PHI-, PSI-P’ 

Agricultural Univ., re (Netherlands). 
Dept. of Land and Water Use. 

P. E. V. Van Walsum, and R. W. R. Koopmans. 
Journal of Hydrology, Vol. 72, No. 3/4, p 331-354, 
June, 1984. 13 Fig, 3 Tab, 16 Ref. 


Descriptors: *Groundwater movement, *Seepage, 
*Numerical analysis, *Mathematical studies, Dams, 
Dunes, Aquifers, Saline-freshwater interfaces, 
Boundary conditions. 


Numerical analysis of steady-state two-dimensional 
seepage usually proceeds by solving either of the 
two conjugate functions phi(x,y) and psi(x,y), 
where phi is a potential function and psi, a stream 
function. A problem that is adequately defined can 
be solved by considering the inverse functions 
y(phi, psi) and x(phi, psi) in the phi-, psi-plane 
instead of phi(x,y) and psi(x,y) in the xy-plane. The 
former has the advantage that boundaries are trans- 
formed to a more simple geometry. The theory 
was applied to seepage through a dam and flow in 
a symmetric dune aquifer involving a phreatic sur- 
face with accretion and a fresh water-salt water 
interface. The method requires a complete solution 
of y(phi, psi) each time by a numerical technique. 
In the case of dam seepage the correct value of the 
discharge was found with a simple iteration proce- 
dure using the specified dimensions of the dam to 
compute the adjustment factor. Computations 
were carried out with many nodes (1300-2000) in 
the finite-difference grid and also with rather few 
nodes (50-100), with very little difference in the 
results. The solution for the second problem in- 
volves an adjustment factor for the scale of the 
phi-axis in order to eliminate the x error at the 
culmination point. This means that y(phi, psi) is 
solved each time within a subiteration cycle. The 
potential difference between phreatic surface and 
interface was adjusted while the shape of the 
phreatic surface was found by checking the bound- 
ary condition for x. (Collier-IVI) 

W85-01616 


STEADY GROUNDWATER FLOW IN LEAKY 
MULTIPLE-AQUIFER SYSTEMS, 

Vrije Univ., Amsterdam (Netherlands). Inst. of 
Earth Sciences. 

C. J. Hemker. 

Journal of Hydrology, Vol. 72, No. 3/4, p 355-374, 
June, 1984. 7 Fig, 3 Tab, 18 Ref. 


Descriptors: *Groundwater movement, *Leaky 
aquifers, *Aquifer systems, *Netherlands, *Confin- 
ing beds, Confined aquifers, Mathematical analysis 
Leaky boundaries, Boundary conditions, Hydrau- 
lic properties. 


Many aquifers in nature gain or lose water through 
adjacent confining beds of realtively low perme- 
ability. When such aquifers are part of a multiple 
aquifer system, withdrawal or recharge in one 
particular aquifer will influence the head distribu- 
tion in the entire system. The hydraulic properties 
of stratified formations usually vary from layer to 
layer. Within the area of influence of a pumped 
well, drain, or section of a river, the subsoil can 
often be schematized into a limited number of 
aquifers each separated by less pervious layers. A 
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general method was developed for the aalytical 
solution of steady flow problems in leaky multiple- 
— systems comprising any number of aquifers. 
is method has been used to investigate potential 
distributions in multilayered aquifers of infinite 
extent, being pumped or recharged at a constant 
rate using completely penetrating wells and drains 
in one or more of the aquifers. The same approach 
is applicable to groundwater flow problems with 
more complicated boundary conditions, such as the 
influence of a wide river partially penetrating the 
leaky top-layer. The well flow solution was ap- 
plied to evaluate hydraulic properties of several 
aquifers and aquitards from pumping-tests done in 
1979 and 1980 in a six-layer leaky aquifer system 
located between 30 and 50 km east of Rotterdam, 
The Netherlands. (Collier-IVI) 
W85-01617 


DETERMINATION OF FORMATION PERME- 
ABILITY OF DOUBLE-PACKER TESTS, 
Technion - Israel Inst. of Tech., Haifa. 

C. Braester, and R. Thunvik. 

Journal of Hydrology, Vol. 72, No. 3/4, p 375-389, 
June, 1984. 7 Fig, 5 Tab, 7 Ref. 


Descriptors: *Permeability, *Permeameters, 
*Double-packer tests, Model studies, Mathematical 
analysis, Anisotropy, Boreholes. 


The double-packer test is a classical field method 
for in situ determination of formation permeability. 
The formulae used in this calculation are based on 
the assumption that the formation is continuous, 
homogeneous and isotropic, and that the borehole 
is cased (impervious) except for the region of injec- 
tion between the packers. These ideal conditions 
are rarely realized in practice, and the present 
any deals with the error which thus in the calcu- 
lated permeability is included, for an inhomogen- 
eous, anisotropic or discontinuous formation, as 
well as for an uncased (pervious) borehole. The 
investigation takes the form of a numerical simula- 
tion of double-packer tests in hypothetical forma- 
tions of a priori known permeability, with the rate 
of flow and the water overpressure at quasi steady 
state measured as in a real packer test. This infor- 
mation is subsequently used as input for calculating 
the permeability in the idealized model, and the 
calculated permeabilities are compared with the 
actual ones. It has been shown that for homogene- 
ous and isotropic formations, Dagan’s, Hvorslev’s 
and Moye’s formulae yield similar results, cased 
and uncased boreholes show practically the same 
permeability value, and a low permeability around 
the borehole accounts for a significant distortion of 
the representative value for the formation as a 
whole. For an anisotropic formation with horizon- 
tal vertical principal axes of anisotropy, the calcu- 
lated results more or less coincide with the hori- 
zontal value. (Author’s abstract) 
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DETERMINING SOIL MOISTURE FROM 
GEOSYNCHRONOUS SATELLITE INFRARED 
DATA: A FEASIBILITY STUDY, 

National Aeronautics and Space Administration, 
Greenbelt, MD. Lab. for Atmospheric Sciences. 
P. J. Wetzel, D. Atlas, and R. H. Woodward. 
Journal of Climate and Applied Meteorology, Vol. 
23, No. 3, p 375-391, March, 1984. 8 Fig, 2 Tab, 61 
Ref, 1 Append. 


Descriptors: *Remote sensing, *Soil water, *Infra- 
red imagery, *Geosynchronus satellites, Satellite 
technology, Model studies, Solar radiation, 
Drought, Mathematical models. 


The thermal infrared observation of soil moisture 
requires only a modest sensing system. It is possi- 
ble to use sensors on existing satellites at geosynch- 
ronus altitudes to continuously monitor soil mois- 
ture with the same horizontal resolution planned 
for a possible future 21 cm microwave antenna. To 
determine which physical parameters observable 
from GOES are most sensitive to soil moisture and 
which are less prone to interference by seasonal 
changes, atmospheric effects, vegetation cover, 
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etc., a detailed one-dimensional boundary layer- 
surface-soil model was employed. Sensitivity tests 
showed that the mid-morning differential of sur- 
face temperature with respect to absorbed solar 
radiation is optimally sensitive to soil moisture. A 
case study comparing model results with GOES 
infrared data confirmed the sensitivity of this pa- 
rameter to soil moisture and also established the 
applicability of the model to predicting area-aver- 
aged surface temperature changes. series of 
model runs were used to develop a simulated sur- 
face temperature dataset from which a soil mois- 
ture algorithm was developed. This — uses 
only GOES observations to separate soil mois- 
ture signal from the interfering effects on the sur- 
face temperature. Soil moisture can be most accu- 
rately estimated by this method in dry or marginal 
agricultural areas where drought is a frequent 
threat. (Collier-ITVI) 
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HIGH RESOLUTION SCANNER DATA FOR 
THE DETECTION OF SOIL MOISTURE VARI- 


ATION, 
it of Scientific and Industrial Research, 
Lower Hutt (New Zealand). Physics and Engi- 


neering Lab. 

S. M. Tiesmins, and P. D. Fitzgerald. 

New Zealand Journal of Agricultural Research, 
Vol. 27, No. 1, p 125-131, January, 1984. 3 Fig, 3 
Tab, 10 Ref, 1 Append. 


Descriptors: *New Zealand, *Canterbury, 
*Remote sensing, *Soil water, Multispectral analy- 
sis, Agriculture, Infrared imagery, Aerial photog- 
raphy. 


Three meter resolution, 11-channel multispectral 
scanner data were obtained for Winchmore Irriga- 
tion Research Station, Canterbury, New Zealand 
from an airborne LRM scanner flown at a height 
of 1.4 km. At the time of the scanner flight, suil 
moisture levels were measured using the gravime- 
tric technique. The scanner data were analyzed to 
determine if a relationship existed between them 
and agricultural information, especially soil mois- 
ture levels. Spectral data do correlate well with 
superficial soil moisture, but not at depths relevant 
to agriculture. Multispectral data can be used to 
detect oe soil moisture variation. A general 
trend of increasing soil moisture deficit emerged; 
however, the spectral ranges overlapped too much 
to be used to map the soil moisture moisture defi- 
cit. The thermal infrared band was icularly 
effective for detecting dry pasture. (Collier-IVI) 
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DRAINAGE-TILLAGE INTERACTION ON 
CLERMONT SOIL, 

Agricultural Research Service, Columbus, OH. 

N. R. Fausey. 

Transactions of the ASAE, Vol. 27, No. 2, p 403- 
406, March-April, 1984. 5 Fig, 4 Tab, 4 Ref. 


Descriptors: *Ohio, *Clermont soil, *Drainage, 
*Tillage, Plowing, Subsurface drainage, Corn, 
Crop production, Crop yield, Raised beds, Surface 
drainage, Soil water. 


Spring chisel plowing, no-tillage, and no-tillage on 
permanent beds are the tillage systems which were 
compared on Clermont silt loam soil in southwest 
Ohio. Subsurface drainage was by means of shal- 
low, small diameter draintubes, and the influence 
of the subsurface drainage was evaluated by meas- 
uring the stand and yield of corn at varigus dis- 
tances from the drain lines. The tillage treatments 
significantly affected both population and yield. 
The plant population was not affected by distance 
from the subsurface drains, while the yield was 
significantly related to the distance. The subsurface 
drainage and the tillage effects were ind lent. 
The additional surface drainage resulting from the 
raised beds had a highly significant effect on the 
performance of the no-tillage system and could 
form the basis for the successful use of no-tillage 

— - this type of soil. (Author’s abstract) 


QUANTITY AND QUALITY VARIATIONS IN 
SUBSURFACE DRAINAGE, 


Nevada Univ., Reno. Div. of Plant, Soil and Water 
Science. 


J. C. Guitjens, P.-S. Tsui, and D. F. Thran. 
Transactions of the ASAE, Vol. 27, No. 2, p 425- 
428, March-April, 1984. 9 Fig, 3 Tab, 7 Ref. 


Descriptors: *Subsurface drainage, *Water quality, 
*Water supply, Wheat, Alfalfa, Irrigation, Dis- 
solved solids, Flood irrigation, Sprinkler irrigation, 
Sodium, Chlorides, Turbidty, Suspended solids, 
Nitrogen. 


Fifteen parallel drains, spaced at 37 m and servic- 
ing an overlying area of 180,000 sq m, were moni- 
tored for quality and quantity evaluation of subsur- 
face drainage. Of interest were spatial and tempo- 
ral variations in drainage and whether such vari- 
ations were induced by changes in water manage- 
ment. Spring wheat was grown in 1979, winter 
wheat in 1980, and alfalfa in 1981. Irrigation meth- 
ods included flooding and sprinkling. In the first 
two years TDS vs. EC, TDS vs. Na, and TDS vs. 
Cl were statistically significant in simple regression 
tests. Mean annual values of all drains combined 
showed significant differences between 1979 and 
1980 in the case of concentrations of CO3, turbidi- 
ty, TSS, and Kjedlahl-N. Only TSS and Kjeldahl- 
N were significantly different for loading rates. 
Spatial variations were very pronounced; each pa- 
rameter produced a different spatial pattern for 
annual mean values. Data from 1981 were used to 
demonstrate temporal variability. Management ef- 
fects could not be separated from natural effects of 
the soil. (Author’s abstract) 
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MODELLING WATER FLOW THROUGH UN- 
DISTURBED SOIL CORES USING A TRANS- 
FER FUNCTION MODEL DERIVED FROM 
3HOH AND CL TRANSPORT, 

Oxford Univ. (England). Dept. of Agricultural Sci- 
ence. 

R. E. White, G. W. Thomas, and M. S. Smith. 
Journal of Soil Science, Vol. 35, No. 2, p 159-168, 
June, 1984. 3 Fig, 4 Tab, 23 Ref. 


Descriptors: *Soil water, *Mathematical models, 
*Solute transport, *Transfer functions, Tracers, 
Breakthrough, Interstitial water, Chlorides, Tritiat- 
ed water, Velocity, Flow. 


Large undisturbed soil cores (20 cm diam. x 25-30 
cm long) were irrigated at rates of 0.5-4 cm/h with 
0.005 M CaCl2 solution labelled with 3HOH. The 
cores were used at varying initial water contents 
and flow in all cases was unsaturated. Break- 
through curves for Cl and 3HOH were markedly 
asymmetric and unlike those reported for columns 
of packed aggregates. The data could be satisfacto- 
rily described using a density distribution function 
of the logarithm of cumulative drainage D. The 
mean and standard deviation of In D were estimat- 
ed by a curve-fitting procedure from Cl and 3HOH 
effluent concentrations in each core. The mean 
pore water velocity and fraction of the soil water 
that participated in solute transport (the mobile 
volume) were also calculated. The apparent veloci- 
ty of Cl movement was always greater than that of 
3HOH which suggested that the mobile volume 
involved in convective and diffusive transport of 
Cl was less than that for 3HOH. Cl and 3HOH 
may have diffused at different rates out of flowing 
water films in a relatively few large conducting 
channels into essentially immobile water within the 
surrounding soil matrix. The difference in mobile 
volume for Cl and 3HOH was used to calculate the 
perimeter of voids in any horizontal cross-section 
of the soil through which water flowed, assuming 
a planar interface between the mobile and immo- 
bile water. (Author’s abstract) 
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SOIL WATER REGIMES OF SOILS DEVEL- 
OPED ON KEUPER MARL, 


Nottingham Univ. (England). School of Agricul- 
ture. 

M. McGowan. 

Journal of Soil Science, Vol. 35, No. 2, p 317-321, 
June, 1984. 3 Fig, 1 Tab, 10 Ref. 


Descriptors: *Soil water, *Soil saturation, *Keuper 
Marl, Clay, Shale, Soil drainage, Wetting, Soil 
pores, Unsaturated soils. : 


Winter rain throughout England and Wales is usu- 
ally more than sufficient to satisfy any soil water 
deficit developed during the summer and gives rise 
to a drainage excess. Soil wetness (drainage) class- 
es are recognized based upon depth and duration 
of waterlogging of — inferred from water 
levels in inspection holes, and gley and mottling 
features. Where free water is observed in inspec- 
tion holes it is generally assumed that all soil below 
the depth of a water surface will be saturated 
except for a few percent by volume of trapped air. 
The deeper horizons of soils developed on Keuper 
Marl (Worcester Series) often remain unsaturated 
during the winter, with corresponding high ten- 
sions, even when the surface layers are water- 
logged. Re-wetting of the deeper layers is restrict- 
ed because of the inherent low volume of coarse 
pores in the Bt horizon and because the small 
volume of desiccation cracks formed during the 
summer soon disappear on _ re-swelling. The 
Keuper Marl may be exceptional among clay/shale 
sediments only in that the depth to dry unsaturated 
layers may occur within 1 m of the ground surface. 
The soil drainage (wetness) classes recognized in 
England and Wales may need to be modified. 
(Moore-IVI) 

W85-01327 


STATISTICAL EXPLORATION OF THE RELA- 
TIONSHIPS OF SOIL MOISTURE CHARAC- 
TERISTICS TO THE PHYSICAL PROPERTIES 
OF SOILS, 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

B. J. Cosby, G. M. Hornberger, R. B. Clapp, and 
T. R. Ginn. 

Water Resources Research, Vol. 20, No. 6, p 682- 
690, June, 1984. 8 Fig, 7 Tab, 20 Ref. 


Descriptors: *Soil physical properties, *Soil water, 
*Statistical analysis, Particle size, Soil hydraulics, 
Soil texture, Analysis of variance, multiple linear 
regression. 


Stochastic modeling of soil water fluxes in the 
absence of measured hydraulic parameters requires 
a knowledge of the expected distribution of the 
hydraulic parameters in different soil types. Predic- 
tive relationships describing the hydraulic parame- 
ter distributions must be developed based on the 
common descriptors of the physical properties of 
soils (e.g., texture, structure, particle size distribu- 
tion). Covariation among the hydraulic parameters 
within these relationships must be identified. Data 
for 1448 soil samples were examined in an evalua- 
tion of the usefulness of qualitative descriptors as 
predictors of soil hydraulic behavior. Analysis of 
variance and multiple linear regression techniques 
were used to derive quantitative expressions for 
the moments of the hydraulic parameters as func- 
tions of the particle size distributions (percent sand, 
silt, and clay content) of soils. Discriminant analy- 
sis suggests that the covariation of the hydraulic 
parameters can be used to construct a classification 
scheme based on the hydraulic behavior of soils 
that is analogous to the textural classification 
scheme based on the sand, silt, and clay content of 
soils. (Author’s abstract) 

W85-01341 


KINEMATIC MODELS FOR SOIL MOISTURE 
AND SOLUTE TRANSPORT, 

Texas Univ. at Austin. Dept. of Civil Engineering. 
R. J. Charbeneau. 

Water Resources Research, Vol. 20, No. 6, p 699- 
706, June, 1984. 4 Fig, 18 Ref. 


Descriptors: *Groundwater recharge, *Soil water, 
*Solute transport, *Kinematic models, Wetting, 
Unsaturated flow, Kinematic wave theory, Field 
capacity. 


The kinematic theory of soil moisture and solute 
transport in the vertical direction for unsaturated 
groundwater recharge is considered. The general 
theory of kinematic models is reviewed and ap- 





plied for an isolated wetting event wherein the soil 
Starts at and eventually drains to field capacity. 
Analytical expressions are developed for the water 
content and moisture flux as a function of depth 
and time. The approach is extended for an arbi- 
trary sequence of surface flux or water content 
boundary conditions. The transport of a solute 
with a general nonlinear sorption isotherm is also 
considered. It is shown that for the general iso- 
therm the vertical displacement of a solute iso- 
chore during an arbitrary wetting sequence de- 
pends only on the total depth of water infiltrated 
and not on how the infiltration rate varies with 
time. (Author’s abstract) 

W85-01343 


TRANSPORT OF CATIONIC SOLUTES IN 
SORBING POROUS MED) 

Ministerie van Volksgezondheid en Milieuhygiene, 
Leidschendam (Netherlands). 

J. C. H. van Eijkeren, and J. P. G. Loch. 

Water Resources Research, Vol. 20, No. 6, p 714- 
718, June, 1984. 2 Fig, 13 Ref. 


Descriptors: *Solute transport, *Cations, *Mathe- 
mati: models, *Porous media, Simulation, Soil 
water, Adsorption, Mathematical equations. 


A model simulating transport of a cationic solute 
through soil under steady state water flux condi- 
tions is described, and model simulations are re- 
ported. Chemical interaction of each cation with 
the solid soil matrix was assumed to occur by 
exchangeable adsorption and was described by a 
general formulation of the Gapon equation. Physi- 
cal interaction with the soil system was described 
by lateral diffusion between a mobile and an immo- 
bile liquid phase. A mathematical model was de- 
rived from the physicochemical model. The result- 
, | system of two algebraically coupled —_ 
differential equations was solved numerically by 
applying a Crank-Nicolson time discrete Galerkin 
approximation. This approximation resulted in a 
system of nonlinear equations that was solved by 
Newton-Raphson iterations. Model simulations in- 
dicated that particular and combined effects of the 
physicochemical processes involved. Model com- 
= were compared with the results of a 
laboratory experiment employing a cation ex- 
changer column. Considering the uncertainty of 
some of the parameter estimations, the model simu- 
lations and experimental results compared reason- 
ably well. (Author’s abstract) 

W85-01345 


HYSTERESIS AFFECTED WATER MOVE- 
MENT IN SCALE HETEROGENEOUS PRO- 


FILES, 

New South Wales Univ., Kensington (Australia). 
Dept. of Civil Engineering. 

A. A. Curtis, and K. K. Watson. 

Water Resources Research, Vol. 20, No. 6, p 719- 
726, June, 1984. 10 Fig, 24 Ref, 2 Append. 


Descriptors: *Hysteresis, *Scale heterogeneity, 
*Soil water, Mathematical models, Infiltration, 
Porous media, Redistribution. 


A method is presented for applying the concept of 
scale heterogeneity to infiltration and redistribu- 
tion problems in heterogeneous porous materials. 
Where water movement is not monotonically con- 
strained to either wetting or draining boundary 
curves, full soil water characteristics are needed to 
analyze the flow process numerically. Profile het- 
erogeneity results in these characteristics becoming 
spatially dependent, with each position in the pro- 
file requiring its own set of soil water characteris- 
tics. Numerical techniques used to overcome the 
resulting problems of data storage and manipula- 
tions are outlined. These techniques include a 
simple interpolative soil water hysteresis model 
and a method of utilizing the dimensionless scaling 
factor to compute the required soil water charac- 
teristics at any depth from a datum material. Re- 
sults for unimpeded infiltration and redistribution 
and for infiltration into a bounded profile are com- 
pared with those for equivalent homogeneous pro- 
files to demonstrate the utility of the method. 
(Author’s abstract) 

W85-01346 


EVALUATION OF THE HYDROLOGIC SOIL 
GROUPS AS USED IN THE SCS RUNOFF 
METHOD ON RANG! 

New Mexico State Univ., Las Cruces. Dept. of 
Animal and Range Sciences. 

M. K. Wood, W. H. Blackburn. 

Water Resources Bulletin, Vol. 20, No. 3, p 379- 
389, June, 1984. 3 Fig, 4 Tab, 24 Ref. 


Descriptors: *Surface runoff, *Soil types, *Range- 
land, Vegetation, Infiltration, Cropland, Estima- 
tion, Hydrologic aspects. 


The U.S. Soil Conservation Service has developed 
a method for estimating runoff for small water- 
sheds when stream flow data are not available. The 
technique is based on a simplified infiltration model 
of runoff using various kinds of soil, land use, and 
empirical ng ee The model uses a runoff 
curve number or hydrologic soil-cover complex 
number. The equation overestimated observed 
runoff 67% of the time while estimating correctly 
11% of the time and underestimating 22% of the 
values. This method explained 63% of the total 

lot-to-plot variation when all sites were pooled. 

urther testing revealed many problems with the 
hydrologic groups that are used to determine a 
curve number or hydrologic soil-cover complex 
number for the model. The equation actually 
worked better when the rangelands’ vegetative 
condition become poorer and approached the bare 
conditions under which the technique was devel- 
oped on croplands. When the vegetative condition 
became good or excellent by approaching the eco- 
logical climax, modification of the hydrologic soil 
groups was necessary. (Author’s abstract) 
W85-01384 


2-D INFILTRATION EQUATIONS FOR 
FURROW IRRIGATION, 
Hawaii Univ. at Manoa, Honolulu. Dept. of Civil 


Engineering. 

Y.-S. Fok, and S. H. Chiang. 

Journal of Irrigation and Drainage Engineering, 
Vol. 110, No. 2, p 208-217, June, 1984. 8 Fig, 
Tab, 11 Ref, 1 Append. 


Descriptors: *Infiltration, *Furrow irrigation, 
Mathematical equations, Permeability coefficient, 
Soil saturation, Head loss. 


The two-dimensional infiltration phenomenon for 
an irrigation furrow can be expressed by the ex- 
plicit, power algebraic equations derived from the 
one- and two-dimensional infiltration equations and 
the composite —s of the furrow’s geometric 
cross section. Since the geometric cross section of 
a furrow can have different forms, a simple rectan- 
gular cross section is used for illustration. Two 
laboratory experiments on dry and wet soils 
showed that the measured cumulative infiltrations 
were quite similar to the computed ones, despite 
the simplifying assumptions using constants for - 
rosity, net incremental degree of saturation, hy- 
draulic conductivity, and total head loss. The labo- 
ratory data are generally in good agreement with 
the computed value from the developed two-di- 
mensional infiltration equations and the composite 
analog of the furrow’s geometric cross section. 
(Moore-IVI) 

W85-01512 


IRRIGATION IN HUMID AREAS: NET BENE- 


Pennsylvania State Univ., University Park. Dept. 
of Civil Engineering. 

R. S. Huebner, D. F. Kibler, and W. R. DeTar. 
Journal of Water Resources Planning and Manage- 
ment, Vol. 110, No. 2, p 180-189, April, 1984. 6 
Fig, 3 Tab, 7 Ref, 2 Append. 


Descriptors: *Irrigation, *Pennsylvania, *Benefits, 
*Humid areas, Cost-benefit analysis, Crop yield, 
Irrigation practices, Economic evaluation, Rain- 
fall. 


The use of irrigation in humid regions has been 
minimal; the argument against it is that the return 
on investment is negligible. A general frequency- 
based procedure for evaluating alternative policies 
that maximize irrigation net benefits was devel- 


WATER CYCLE—Field 2 
Lakes—Group 2H 


oped. The method accounts for the random nature 
of rainfall events and their obvious impact on crop 
yields and irrigation costs. A deterministic hydro- 
economic model was applied to long-term daily 
climatic data for Pats na in order to evaluate 
alternative irrigation policies and the economic 
feasibility of irrigation in humid regions. The bene- 
fits of ——— production are quantified by the 
cash value of the crops produced during a growing 
season. A 4 yr average of Pennsylvania crop value 
adjusted for inflation was used. Cost functions 
based upon the design of irrigation systems for a 
variety of crops at 23 sites across the state were 
used to determine irrigation costs. The functions 
for each type of system examined provided an 
estimate of the total annual costs by summing the 
annual capital cost of applying irrigation water to 
the field, a fixed cost; bringing water to the edge of 
the field, another fixed cost; and the annual operat- 
ing cost, a variable cost depending upon the 
number of irrigations required per season and thus 
the amount of water used each year. The method 
developed is specifically suited for analysis of ex- 
pected annual net benefits at a single site whose 
characteristics represent some regional average. 
(Collier-IVI) 

W85-01576 


NATURE OF THE TILE-DRAIN OUTFALL HY- 
DROGRAPH IN HEAVY CLAY SOILS, 
— Coll., London (England). Dept. of Geog- 
raphy. 

I. Reid, and R. J. Parkinson. 

Journal of Hydrology, Vol. 72, No. 3/4, p 289-305, 
June, 1984. 6 Fig, 2 Tab, 28 Ref. 


Descriptors: *Enfield Chase, *England, *Outfall, 
*Tile drains, *Clays, *Hydrographs, Soil types, 
Clay soils, Subsurface drainage, Subsurface Drains, 
Drainage, Topography, Seepage, Flooding. 


The outfall hydrographs of agricultural under- 
drainage installations in a heavy clay soil on En- 
field Chase, England, were examined over four 
drainage seasons. Seasonal differences in drainage 
response to rainfall are attributed to antecedent soil 
conditions and these are controlled in part by the 
influence of topography upon downslope seepage. 
Bowl-shaped landforms are kept moister by con- 
vergent interflow streamlines and drainage follows 
the onset of rainfall most quickly in winter. Well- 
drained convex slopes, on the other hand, are 
subject to greater summer desiccation and deep 
cracks convey autumn rainwater directly into the 
subsoil so that drainage response here is quicker at 
this time of year. Peak drainflow occurs at ap- 
proximately 3.6 hr after the rainfall centroid in 
winter for both topographical situations but 
median values of peak discharge can be up to four 
times those of the non-winter drainage period 
during which adsorption of rainfall by the soil 
leads to a reduction in drainage outfall. The largest 
risk of flooding in river basins where underdrain- 
age is widespread comes from complex storms. 
Secondary peaks in the drainage hydrograph not 
only arrive earlier by an average of 1.38 hr but are 
also shown to reach discharges more than three 
times those associated with simple storms having 
equivalent rainfalls. (Author’s abstract) 

W85-01614 


RAPID NUMERICAL METHOD FOR HORI- 
ZONTAL FLUID FLOW IN UNSATURATED 
SOILS 


Warren Spring Lab., Stevenage (England). 
For primary bibliographic entry see Field 2H. 
W85-01619 


2H. Lakes 


TEMPERATURE DEPENDENCE OF MN(ID 
OXIDATION IN LAKEWATERS: A TEST OF 
BIOLOGICAL INVOLVEMENT, 
Freshwater Biological Association, 
(England). 

E. Tipping. 

Geochimica et Cosmochimica Acta, Vol. 48, No. 
6, p 1353-1356, June, 1984. 2 Fig, 2 Tab, 24 Ref. 
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Field 2—WATER CYCLE 
Group 2H—Lakes 


Descriptors: *Manganese, *England i 
Water, *Rostherne Mere, Billogial oxidation, 
Oxidation, Temperature effects, Dissolved oxygen. 


*Esth 





The oxidation rates if Mna(II}) in water samples 
from two English lakes, Esthwaite Water and 
Rostherne Mere, display clear temperature optima, 
varying from 15 degrees C to 30 degrees C, in the 
pH range 7-8. This is strong evidence of biological 
mediation of the oxidation. Filtration of lakewater 
samples through filters of pore size 0.1 micro M 
strongly inhibits their ability to support the oxida- 
tion of Mn(II) at 25 degrees C. The maximum 
observed rate in Esthwaite Water samples tends to 
increase with temperature and to decrease with the 
concentration of O2. In Rostherne Mere samples, 
the rate is also dependent on the concentration of 
Q2, but the maximum observed rate decreases with 
temperature. The variations in optimum tempera- 
ture from as low as approximately 15 degrees C to 
as high as approximately 30 degrees C —— 
that not only the concentration but also the type o' 
Mn-oxidizing organisms is variable. (Coli V1) 
W85-01130 


HYDRODYNAMICAL MODEL FOR CALCU- 
LATING THE VERTICAL TEMPERATURE 
PROFILE IN LAKES DURING COOLING, 
Sveriges Meteorologiska och Hydrologiska Inst., 
Norrkoeping. 

J. Sahlberg. 

Nordic Hydrology, Vol. 14, No. 4, p 239-254, 
1983. 11 Fig, 1 Tab, 14 Ref. 

Descriptors: *Lake Vasman, *Sweden, *Tempera- 
ture gradient, *Lakes, *Cooling, *Hydrodynamics, 
Enthalpy, Heat flow, Model studies, Mixing. 


The most important processes that control the heat 
contents and their distribution in a lake during 
cooling are the net heat flux through the water 
surface and the rate of mixing in the lake. A one- 
dimensional hydrodynamical model was developed 
for stimulating the vertical ae profile in a 
lake during cooling conditions. The vertical mixing 
rate is calculated by solving the equations for 
turbulent kinetic energy and dissipation of energy. 
The heat exchange between the water and atmos- 
phere consists of the radiation fluxes, sensible heat 
flux, and latent heat flux. Temperature measure- 
ments from Lake Vasman (central Sweden) during 
November-December, 1981, were used in the veri- 
fication study. The agreement between calculated 
and measured temperature profiles is very good. 
Even the weak stratification that occurs at the end 
of the cooling period in Lake Vasman is simulated 
by the one-dimensional model. This indicates that 
both the mixing processes and the net heat flux are 
well described in the model. (Collier-IVI) 
W85-01238 


SIDE-SCAN TARGETS IN LAKE SUPERIOR - 
EVIDENCE FOR BEDFORMS AND SEDI- 
MENT TRANSPORT, 

Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 


For primary bibliographic entry see Field 2J. 
W85-01277 


PARAMETER CONSTRAINTS IN A STREAM 
ECOSYSTEM MODEL: INCORPORATION OF 
A PRIORI INFORMATION IN MONTE 
CARLO ERROR ANALYSIS, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

R. V. O'Neill, R. H. Gardner, and J. H. Carney. 
Ecological Modelling, Vol. 16, No. 1, p 31-65, 
July, 1982. 3 Fig, 5 Tab, 21 Ref. 


Descriptors: *Monte Carlo method, *Error analy- 
sis, *Model studies, *Ecosystems, *Streams, Para- 
metric hydrology, Cycling nutrients, Nutrients, 
Prediction. 


Monte Carlo methods are ideally suited to the 
investigation of parameter uncertainty. A serious 
drawback has been that it includes all possible 
behavior of the mode! within the range of param- 
eters used. A model of mass and nutrient dynamics 
in a stream was employed to evaluate the useful- 


ness of a priori information to increase the accura- 
cy and efficiency of Monte Carlo error analysis. 
Findings indicate that great improvements can be 
made in estimating means and variances of — 
tions by placing realistic limits on model be 

Al uence for incorporating a priori infor. 
mation into Monte Carlo simulations is indicated. 
A prioritized list of procedures based on effective- 
ness in constraining the system, ease of implemen- 
tation, and effect on the simultaneous efficiency 
includes parameter truncation, mass-balance con- 
straints, and state-variable constraints. In many 
cases the investigator will not have measured cor- 
relations between parameters, but there may still 
be considerable a priori information. For example, 
an independent study may have regressed one pa- 
rameter against another. This second parameter 
could then be calculated from the regression equa- 
tion, and then varied about this estimate based on 
= error associated with the regression. (Baker- 


) 
W85-01302 


COMPARISON OF A SIMPLE AND A COM- 
PLEX SEDIMENT PHOSPHORUS — 

S. E. Jorgensen, L. Kamp-Nielsen, and H. F. 

Mejer. 

Ecological Modelling, Vol. 16, No. 2/3/4, p 99- 
124, August, 1982. :3 Fig, 1 Tab, 22 Ref. 


Descriptors: *Lake sediments, *Model studies, 
*Phosphorus, Lake Esrom, Oxygen, Mathematical 
equations, Decomposition, Diffusi ion, Adsorption, 
Sedimentation, Resuspension. 


A model describing phosphorus and oxygen condi- 
tions in lake sediments is presented as a set of 
partial differential equations. The mechanisms in- 
cluded are anaerobic and aerobic decomposition, 
diffusion, adsorption, chemosorption, sedimenta- 
tion and resuspension. The decomposition process 
takes into account that effective age profiles are 
influenced by oxygen and temperature conditions. 
The driving variables and comparisons with meas- 
urements are based on experimental data from 
Lake Esrom. A comparison is made between these 
results and those obtained using a simpler model. 
The more complex model does not fit the observed 
values any better than does the simpler except in 
the case where an additional process is incorporat- 
ed, grazing at the sediment surface. The complex 
model has been used to relate the empirical param- 
eters in the simpler model to generally applied 
concepts such as diffusion coefficients, the ick- 
ness of the transition layer, the sediment compac- 
tion and the annual net sedimentation. (Baker-IVI) 
W85-01303 


DESCRIPTION OF THE MULTI-ANNUAL EU- 
TROPHICATION PROCESS OF SHALLOW 
LAKES BY A DISCRETE TIME WATERSHED 
DEVELOPMENT MODEL, 
Magyar Tudomanyos Akademia, Budapest. Szami- 
naps se re pane pai mpeg: a 

‘or iblio ic entry see Fie! 
wagers uoeraphe entry 


EFFECTS OF WHITE AMUR (CTENOPHAR- 
YNGODON IDELLA) ON A FLORIDA LAKE: A 
MODEL, 

Florida Univ., Gainesville. School of Forest Re- 
sources and Conservation. 

For primary bibliographic entry see Field 5G. 
W85-01306 


MODEL OF THE VERTICAL MIXING IN 
LAKE ERIE IN SUMMER, 
Australian National Univ., Canberra. Research 
School of Earth Sciences. 

G. N. Ivey, and J. C. Patterson. 

Limnology and Oceanography, Vol. 29, No. 3, p 
533-563, May, 1984. 5 Fig, 1 Tab, 26 Ref. 


Descriptors: *Lakes, *Vertical flow, *Mixing, 
*Lake Erie, Destratification, Stratification, Ther- 
mal stratification, Model studies, Basins, Coriolis 
force, Simulation. 


A vertical one-dimensional model is proposed to 
describe the vertical mixing in the central portion 


of the central basin of Lake Erie in summer. The 
model explicitly describes the various mechanisms 
which aged in the well mixed upper and bottom 
layers. model predictions are in good agree- 
ment with the observed thermal structure over the 
entire water column during a month long simula- 
tion oo . A simulation is described for the 
from mid-July to mid-August for 1979. 
During this period the lake was strongly stratified, 
while at the same time there were storms which 
drove _— mixing events in the upper mixed 
layer. This timespan encompassed the largest in- 
creases in the bottom mixed layer thickness ob- 
served over the summer period. The one-dimen- 
sional model was able to describe the vertical 
mixing in the entire water column in the central 
—- of this large stratified lake in which Corio- 
is forces are important and the water column is 
characterized by both an upper mixed layer and a 
bottom mixed layer. (Baker-IVI) 
W85-01328 


ISOTOPIC ANALYSES (180, 8 14C) OF TWO 
MEROMICTIC LAKES IN THE CANADIAN 
ARCTIC ARCHIPELAGO, 

— Univ., Montreal. Dept. Sciences de la 


. Saen M. Ouellet, C. Hillaire-Marcel, and M. 
Dickman. 


Limnology and Oceanography, Vol. 29, No. 3, p 


By 
564-573, May, 1984. 7 Fig, 1 Tab, 17 Ref. 


Descriptors: *Isotope studies, *Lake Garrow, 
*Lake Sophia, *Northwest Territory, Meromictic 
lakes, Arctic lakes, Oxygen isotopes, Carbon ra- 
dioisotopes, Stratification, Chemocline, Salinity, 
Permafrost. 


Meromictic Lakes Garrow and Sophia in the Ca- 
nadian Arctic Archipelago were sampled to estab- 
lish the origin and age of their waters by isotopic 
studies. The delta sub SMOW O-18 values reflect 
the permanent stratification of the waters in both 
lakes. The mixolimnia contain waters with an iso- 
topic signal between -13.16 and -21.98 0/00, coher- 
ent with the values for precipitation in these high 
latitudes. The short residence time of the water in 
this layer makes it possible to record episodic 
variations of the freshwater inputs to the lakes. In 
the chemoclines, the delta O-18 values increase to - 
10 0/00 concomitantly with a rise in chloride con- 
tent to 42 g/liter. This corresponds to a conserva- 
tive mixing of surficial and deep waters. In the 
monimolimnia, hypersaline waters (up to 2.5 times 
the salinity of seawater) show negative delta O-18 
values (ca. -8 0/00). These waters result from brine 
production during permafrost growth in the water- 
shed, according to Rayleigh process. The brines 
drained toward the deepest part of each lake, after 
postglacial uplift, and became isolated. C-14 dating 
of total inorganic carbon in the Lake Garrow 
monimolimnion gave an age of 2,580 +/ 260 years 
B.P. In Lake Sophia, the deep waters exhibit 
recent C-14 activity (121.4% modern carbon) that 
suggests recent infiltration of seawater inio the 
lake basin. (Author’s abstract) 

W85-01329 


RADIUM IN THE DEAD SEA: A POSSIBLE 
TRACER FOR THE DURATION OF MERO- 
MIXIS, 


‘7 
Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Isotope Research. 
M. Stiller, and Y. C. Chung. 
Limnology and Oceanography, Vol. 29, No. 3, p 
574-586, May, 1984. 3 Fig, 7 Tab, 18 Ref. 


Descriptors: *Saline lakes, *Dead Sea, *Radium 
radioisotopes, *Meromixis, Radioactive tracers, 
Overturn, Mineral springs, Seepage, Monimolim- 
nion. 


Three profiles of Ra-226 in the meromictic Dead 
Sea measured during 1963-1978 indicate that the 
radium activities in the upper water mass were 
higher than in the lower water mass. All three 
profiles indicate a similar radium inventory. The 
Jordan inflow is not the primary source of radium 
to the Dead Sea. Mineral springs and submerged 
seepages are probably more important contribu- 





tors. The age of the meromictic structure is esti- 
mated by a model which requires that the radium 
inventory of the lake be at a steady state, that 
sometime in the past the radium profile of the lake 
had been uniform (when either the lake was mono- 
mictic or an overturn had ended an earlier mero- 
mictic phase) and that the contemporaneous pro- 
files of radium have been built up by inflows of 
radium solely into the upper water mass, while the 
monimolimnion is relict, isolated, and loses radium 
only by radioactive decay. Supporting evidence is 
presented suggesting that the above conditions 
may be fulfilled. Thus, it is possible to estimate that 
the Dead Sea was meromictic for about 300 years 
before the turnover in 1979. From tentative bal- 
ances of the Dead Sea dissoived salts it is shown 
that a previous overturn —_ have occurred at a 
lower lake level than in 1979. (Author’s abstract) 
W85-01330 


CARBONATE EQUILIBRIA AND THE DISTRI- 
BUTION OF INORGANIC CARBON IN SAGI- 
NAW BAY, 

Upstate Freshwater Inst., Syracuse, NY. 

S. W. Effler. 

Journal of Great Lakes Research, Vol. 10, No. 1, p 
3-14, 1984. 5 Fig, 1 Tab, 28 Ref. 


Descriptors: *Carbon, *Carbonates, *Saginaw Bay, 
*Lake Huron, Calcite, Carbon dioxide, Spatial dis- 
tribution, Temporal distribution, Seasonal varia- 
tion, Water temperature, Photosynthesis, Hydro- 
gen ion concentration, Equilibrium. 


The spatial and temporal distribution of selected 
inorganic carbon equilibrium species is presented 
for eleven locations, representing the near surface 
waters of Saginaw Bay in Lake Huron during 
1974. Carbon dioxide and calcite equilibrium con- 
ditions are determined through solution of temper- 
ature and ionic strength adjusted equilibria and 
evaluated with respect to suitability as indicators 
of physical conditions and biological activity in the 
waters of Saginaw Bay. The participation of inor- 
ganic carbon species in several chemical and bio- 
chemical reactions leads to the utility of these 
species in reflecting documented spatial and tem- 
poral trends in phytoplankton biomass, tempera- 
ture, ionic strength, and ionic composition. Sub- 
stantial seasonal variations in carbon dioxide and 
calcite equilibrium conditions were observed at 
several locations throughout the bay. The magni- 
tude of variation was greatest in the more produc- 
tive areas of the bay, where extensive calcite su- 
persaturation and carbon dioxide undersaturation 
occurred. Maximum calcite saturation and mini- 
mum carbon dioxide saturation were calculated for 
the warm, productive summer months. Transfor- 
mations in chemical equilibria were mediated by 
both physical and biochemical factors, as reflected 
by seasonal changes in temperature and pH. The 
signficance of photosynthetic activity was most 
pronounced in the inner bay and in shore zones, 
while temperature became of greater relative im- 
portance where bay waters mixed with the open 
waters of Lake Huron. Strong correlations be- 
tween time averaged data for chlorophyll a and 
carbon dioxide (R = 0.97) and chlorophyll a and 
calcite saturation (R = 0.95) indicate the impor- 
tance of photosynthetic activity in establishing the 
distribution of equilibrium conditions of inorganic 
carbon species. (Author’s abstract) 

W85-01356 


ECOLOGICAL SIGNIFICANCE OF UPWELL- 
ING EVENTS IN LAKE ONTARIO, 

Windsor Univ. (Ontario). Great Lakes Inst. 

G. D. Haffner, M. L. Yallop, P. D. N. Hebert, and 
M. Griffiths. 

Journal of Great Lakes Research, Vol. 10, No. 1, p 
28-37, 1984. 9 Fig, 1 Tab, 24 Ref. 


Descriptors: *Upwelling, *Lake Ontario, *Plank- 
ton, *Nutrients, Diatoms, Zooplankton, Ecological 
distribution, Hypolimnion, Epilimnion. 


As Lake Ontario is subjected to prevailing wester- 
ly winds, upwelling events are common phenom- 
ena along the northwest nearshore zone. Upwell- 
ing events were studied to determine their signifi- 
cance as mechanisms to provide nutrients from the 


hypolimnion to the epilimnion and their impact on 
resident plankton communities of the nearshore 
zone. Such events did not result in sufficient 
mixing to recharge nutrient stocks of these areas. 
Upwellings were temporal displacements of near- 
shore water masses which returned at the end of 
each event. Plankton communities of the nearshore 
area were displaced with the water mass and there- 
fore received little or no benefit from the upwelled 
nutrient rich hypolimnetic waters. Diatom species 
such as Asterionella formosa and Fragilaria croton- 
ensis were able to grow in the upwelled hypolim- 
netic water, and upwellings might be a mechanism 
to inoculate these species into the epilimnion of 
deep lakes prior to the autumn overturn. Zoo- 
plankton populations of two nearshore stations 
were modified considerably by the late summer 
upwelling event. Surveys of zooplankton abun- 
dance showed that taxa whose densities ed 
with the warm water of late summer showed 
major density declines during periods of upwelling. 
The magnitude of these declines was largest at 
inshore stations, and least evident offshore. 
(Moore-IVI) 

W85-01357 


RELATIONS BETWEEN COLOR AND SOME 
LIMNOLOGICAL CHARACTERISTICS OF 
FLORIDA LAKES, 

Florida Univ., Gainesville. School of Forest Re- 
sources and Conservation. 

D. E. Canfield, Jr., S. B. Linda, and L. M. 
Hodgson. 

Water Resources Bulletin, Vol. 20, No. 3, p 323- 
329, June, 1984. 2 Fig, 2 Tab, 33 Ref. 


Descriptors: *Color, *Limnology, *Florida, Geol- 
ogy, Transparency, Iron, Hydrogen ion concentra- 
tion, Alkalinity, Chlorophyll a, Physiography. 


Data obtained from a limnological survey of 165 
Florida lakes were analyzed to determine regional 
differences of lake color (Pt-Co units) and relations 
between color and various physical, chemical, and 
biological parameters. Average color measure- 
ments for the different lakes ranged from 0 to 416 
Pt-Co units with individual measurements being as 
high as 600 Pt-Co units. With the exception of 
extreme south Florida, lake color concentrations 
were found to increase from north to south and 
from inland highlands to lowlands. Central Florida 
had the greatest heterogeneity in lake color be- 
cause of an extremely diverse geology and physi- 
ography. Color was inversely related to Secchi 
disc transparency and positively related to total 
iron concentrations. Color was not strongly related 
to pH, total alkalinity nutrients, chlorophyll a, and 
many other limnological parameters. Although 
lakes having color concentrations greater than 20 
Pt-Co units can often be visually identified as 
colored lakes, the limnological processes in these 
are not necessarily different from those of lakes 
having clear water. (Author’s abstract) 

W85-01372 


SOURCES OF VARIABILITY IN PHOSPHO- 
RUS AND CHLOROPHYLL AND THEIR EF- 
FECTS ON USE OF LAKE SURVEY DATA, 
Missouri Univ.-Columbia. School of Forestry, 
Fisheries and Wildlife. 

M. F. Knowlton, M. V. Hoyer, and J. R. Jones. 
Water P.esources Bulletin, Vol. 20, No. 3, p 397- 
407, June, 1984. 6 Fig, 6 Tab, 39 Ref. 


Descriptors: *Phosphorus, *Chlorophyll a, *Lakes, 
*Reservoirs, *Variability, Limnology, Statistical 
studies, Water quality, Mathematical studies. 


Summer lake survey measurements of total phos- 
phorus (TP) and chlorophyll a (CHLa) from 188 
reservoirs and natural lakes in the midwest were 
analyzed to determine the magnitude of major 
sources of variability. Median variance among rep- 
licate samples collected at the same location and 
time was about 7-8% of the mean for both TP and 
CHLa. Median observed temporal variability 
within summers was 27% of the mean TP and 45% 
of the mean for CHLa. Median values of year-to- 
year variance in average TP and CHLa were 22% 
and 31% of the mean, respectively. A range of 
approximately two orders of magnitude was ob- 
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served among individual estimates of variance in 
each of these categories. The magnitude of ob- 
served temporal variability was affected only 
slightly by variance among replicate samples on 
individual days and was weakly correlated with 
the length of time during which samples were 
collected from individual lakes. Observed temporal 
variation was similar between reservoirs and natu- 
ral lakes when variances were calculated with log- 
transformed data. The magnitude of temporal and 
year-to-year variance can severely limit the power 
of statistical comparisons of TP and CHLa means, 
but has less effect on establishing relative rankings 
of lake means. Sources and relative magnitude of 
variability are important in the use of TP and 
CHLa data in regression models and in the plan- 
ning of lake surveys and subsequent data analysis. 
(Author’s abstract) 

W85-01383 


DISSOLVED OXYGEN DYNAMICS OF A 
STREAM: MODEL DISCRIMINATION AND 
ESTIMATION OF PARAMETER VARIABILI- 
TY USING AN EXTENDED KALMAN FILTER, 
Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

B. J. Cosby. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 561-569, 1984. 10 Fig, 5 Tab, 13 Reef. 


Descriptors: *Extended Kalman filter, *Dissolved 
oxygen, *Model testing, Mathematical models, Ma- 
crophytes, Photosynthesis, Light intensity. 


A model identification procedure is presented 
based on an extended Kalman filter (EKF) applied 
to the oxygen mass balance equation of a stream. 
The procedure is used with data from a small 
Danish stream to discriminate among eight mathe- 
matical models of the photosynthesis-light (P-I) 
response of macrophytes in the stream. Each 
model was tested for adequacy using objective 
criteria based on the expected behavior of the 
innovations sequence (the time series of differences 
between predicted and observed oxygen concen- 
trations) derived from the EKF. Temporal varia- 
tion of the model parameters was also examined 
using the EKF. The maximal photosynthetic rate 
(Pm) varied slowly over the year but was essential- 
ly stationary within any three to six day period. 
The low light efficiency of photosynthesis (Eo) 
varied from day to day within any short period, 
but three to six day means of Eo were essentially 
stationary over the year. The ratio (Ik = Pm/Eo) 
was highly correlated with both short and long 
term variations in daily mean light intensity. (Au- 
thor’s abstract) 

W85-01428 


PREDICTIVE OR EXPLANATORY MODELS 
FOR AQUATIC ECOSYSTEMS, 

Ecole Nationale Superieure d’Ingenieurs Electri- 
ciens de Grenoble, Saint-Martin d’Heres (France). 
Lab. d’Automatique. 

S. Gentil. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 571-578, 1984. 3 Fig, 1 Tab, 7 Ref. 


Descriptors: *Aiguebelette, *France, *Model test- 
ing, *Ecosystems, Phytoplankton, Zooplankton, 
Eutrophic lakes, Model studies, Color, Prediction, 
Identifiability, Computer models, Linear models, 
Algae. 


Aiguebelette, a small eutrophic lake in the French 
Alps, had received the wastewater for some 15,000 
to 20,000 inhabitants for more than 50 years. The 
color of the water plays an important part in 
tourist activities in the region. The evolution of the 
trophic state of the lake must be predicted; a model 
can be useful in understanding this evolution. A 
mechanistic non-linear model was developed; this 
model had to be simplified in view of its identifi- 
ability study, and parameters estimates were ob- 
tained by non-linear optimization techniques. The 
identifiability test of the non-linear structure is a 
good way to select the parameters to be identified, 
with the remaining parameters set to literature 
values or obtained from laboratory measurements. 
The Computer-Aided-Design package known as 
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LS.E.R. was used to develop linear models de- 
scribing the phytoplankton or zooplankton data. 
The linear model Obtained in the case of Aiguebe- 
lette aquatic ecosystem is interesting to use for 
short-term forecasting. The model also allows a 
quick data analysis and data coherence is easily 
verified by investigating the linear relationships. In 
this example, the use of only one meteorological 
input proves that neither temperature nor solar 
radiation is a limiting factor for algal growth: 
phosphates and grazing are the explicative factors 
of —— behavior. (Moore-IVI) 
W85-01429 


METHODS OF ASSESSING THE TROPHIC 
STATE OF LAKES AND RESERVOIRS, 

Salford Univ. (England). Dept. of Mathematics. 
B. Henderson-Sellers. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 653-662, 1984. 3 Fig, 37 Ref. 


Descriptors: *Trophic level, *Lakes, *Reservoirs, 
Eutrophication, Phosphorus, Model studies, Re- 
views, Turbidity, Chlorophyll a, Bioindicators, 
Dissolved oxygen, Water quality. 


A review is undertaken of various methods of 
assessment of trophic state in lakes and reservoirs. 
Input-output models, multi-layer models and 
trophic state indices are evaluated. Future develop- 
ment of multi-layer models and the use of biologi- 
cal indicators as contributors to compound trophic 
state indices is advocated. Chlorophyll-a, phospho- 
rus, hypolimnetic oxygen and turbidity are impor- 
tant to the various models presented. One difficul- 
ty arises in the amalgamation of these different 
quality characteristics consistent with the classifi- 
cation that would otherwise be afforded to the 
lake. The importance of incorporating more bio- 
logical indicators of water quality in trophic state 
indices would appear to have been underestimated. 
(Baker-IVI) 

W85-01437 


DECOMPOSITION AND SEDIMENTATION 
PROCESSES IN OLIGOTROPHIC, SUBARC- 
TIC LAKE THINGVALLA, ICELAND, 

Odense Univ. (Denmark). 

E. Lastein. 


OIKOS, Vol. 40, No. 1, p 103-112, January, 1983. 
8 Fig, 5 Tab, 27 Ref. 


Descriptors: *Lake Thingvalla, *Iceland, *Decom- 

position, *Sedimentation, Oligtrophic lakes, Phyto- 

plankton, Nutrients, Seasonal variation, Nitrogen, 
ixiiig, Mineralization. 


In Lake Thingvalla, Iceland at 64 degrees 15’ N 
and 21 degrees 7’ W gross phytoplankton produc- 
tion averaged 90 g C/sq m/yr. Chemicai variables, 
chlorophyll a, seston concentration and sediment 
composition point out Lake Thingvalla as a 
medium oligotrophic lake, allochthonous inputs 
being negligible. In the early cycle two periods 
might be distinguished. The spring, where a limit- 
ed pool of nutrients (calculated to 7 g N/sq m/yr) 
was converted into organic matter, of which 2-3% 
sedimented per d, diminishing the nutrient pool 
and generating nitrogen depleted growth. From 
late August 1979 the nutrient pool was successive- 
ly reestablished by faster mixing of the lake. This 
created new growth conditions, and the beginning 
of a period where pelagic mineralization rather 
than sedimentation predominated. Net sedimenta- 
tion amounted to 0.5 mm/yr or 0.5 g N/sq m/yr. 
(Author’s abstract) 

W85-01453 


A/C (ARAPHIDINEAE/CENTRALES) RATIO 
IN HIGH AND LOW ALKALINITY LAKES IN 
EASTERN MINNESOTA, 

Southern Illinois Univ. at Edwardsville. 

R. B. Brugam, and C. Patterson. 

Freshwater Biology, Vol. 13, p 47-55, 1983. 5 Fig, 
1 Tab, 25 Ref. OWRT grant Minn-128, NSF grant 
EAR 76-01412. 


Descriptors: *Diatoms, *Alkalinity, *Lakes, *Min- 


nesota, Eutrophic lakes, Calcium carbonate, Paleo- 
limnology, Lake sediments, Eutrophication. 


Diatoms from surface sediment samples from lakes 
on both sides of a glacial drift border in eastern 
Minnesota show that Araphidinate diatom genera 
like Fragilaria, Asterionella and Synedra are more 
common in lakes in drift with lower CaCO3 
whereas Stephanodiscus and Melosira species are 
more abundant in those with high CaCO3. In a 
lake sediment core from low carbonate drift Fragi- 
laria crotonensis and Asterionella formosa in- 
creased when pioneer farmers arrived. These re- 
sults confirm speculation that high A/C ratios are 
associated with low-alkalinity eutrophic lakes. 
(Author's abstract) 

W85-01461 


DIEL ASPECTS OF THE THERMAL STRUC- 
TURE AND ENERGY BUDGET OF A SMALL 
ENGLISH LAKE, 

Freshwater Biological Association, Windermere 
oe . 

E. ee. 

Freshwater Biology, Vol. 13, p 89-102, 1983. 6 Fig, 
1 Tab, 32 Ref. 


Descriptors: *Thermal stratification, *Energy 
budget, *Esthwaite Water, *England, Diel varia- 
tion, Solar radiation, Heat transfer, Mixing, Water 
circulation, Wind. 


The diel response of the thermal structure of Esth- 
waite Water to prevailing meteorological condi- 
tions was analyzed for seven selected days, cover- 
ing different phases of stratification. Meteorologi- 
cal measurements were combined with published 
empirical relations to compute 24-h thermal energy 
budgets for 2 days. Amplitudes of diel changes 
were controlled by the seasonal phase of stratifica- 
tion and the magnitude of incident solar radiation. 
Heat storage usually followed a sinusoidal curve 
with a minimum during the night and early morn- 
ing and a maximum during the late afternoon. 
Wind-induced turbulent mixing, and vertical circu- 
lation induced by nocturnal cooling of the surface 
water through evaporative and conductive proc- 
esses, also modified depth-time trends in thermal 
structure. The budget accounted for almost all the 
thermal energy exchanges of the lake. Possible 
sources of a slight imbalance are considered. Al- 
though there was a positive daily surplus of net 
radiation, it may not always imply heat gain by the 
lake as it may be counter-balanced by heat losses 
through fluxes of latent and sensible heat. Net 
back-radiation was a major component of daily 
heat loss. The combined latent and sensible heat 
fluxes also accounted for a high proportion of heat 
loss to the atmosphere. Net flow of sensible heat to 
the lake was small but not always inappreciable. 
Net daily heat storage represented 26% (9 May) 
and 13% (17 June) of solar radiation input. Ad- 
vected energy due to lake inflow and outflow was 
negligible. Qualitative comparisons are made with 
long-term (seasonal and annual) energy budgets 
and heat fluxes. (Author’s abstract) 

W85-01462 


VERTICAL PROFILES OF PRIMARY PRO- 
DUCTIVITY, BIOMASS AND  PHYSICO- 
CHEMICAL PROPERTIES IN MEROMICTIC 
BIG SODA LAKE, NEVADA, 

California Univ., Davis. Div. of Environmental 
Studies. 

J. C. Priscu, R. P. Axler, R. G. Carlton, J. E. 
Reuter, and P. A. Arneson. 

Hydrobiologia, Vol. 96, No. 2, p 113-120, October, 
1982. 7 Fig, 3 Tab, 34 Ref. NSF grant DEB80- 
19918. 


Descriptors: *Big Soda Lake, *Nevada, *Primary 
productivity, *Biomass, *Physicochemical proper- 
ties, Meromictic lakes, Bacteria, Chlorophyll, Phy- 
toplankton, Eutrophication, Iron, Sulfur bacteria, 
Thermal stratification, Salinity, Alkaline lakes. 


The temperature profile in Big Soda Lake was 
strongly dichothermic as a result of thermal strati- 
fication within the mixolimnion and extremely 
high salt content of the monimolimnion. Alkalinity 
was extremely high at all depths (about 40 meq in 
the monolimnion and 244 meq in the monimolim- 
nion) and pH was relatively constant at about 9.5. 
The vertical profile of primary productivity in the 
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lake was bimodal mith maxima at 3 and 20 m, and 
the areal production rate was 235 mgC/sq m/d. 
The purple sulfur bacteria Thiocapsa sp. was re- 
sponsible for 25% of the total primary production. 
Bacteriochlorophyll (BChl) distribution and 
DCMU sensitivity exneriments confirmed this bac- 
terial activity. Bacillariophycean and chlorophy- 
cean species comprise the majority of the spring 
phytoplankton assemblage in Big Soda Lake. High 
concentrations of photosynthetically inactive phy- 
toplankton were detected in anaerobic-low redox 
water and were attributed to an early season algal 
bloom that had settled into a zone of maximal 
viscosity. Nutrient enrichment bioassay experi- 
ments indicated that iron was the most important 
nutrient controlling early season algal growth. The 
extreme gradients resulting from meromixis dis- 
place, in a sense, many of the physical, chemical 
and biological processes normally found at the 
sediment-water interface up into the water column. 
Any changes in the meromictic status of this lake 
can be expected to have extreme effects on the 
biological properties. (Moore-IVI) 

W85-01468 


UNUSUAL DIEL PHS IN WATER AS RELAT- 
ED TO AQUATIC VEGETATION, 

Arizona Cooperative Fishery Research Unit, 
Tucson. 

B. G. Halstead, and J. C. Tash. 

Hydrobiologia, Vol. 92, No. 3, p 217-224, October, 
1982. 3 Fig, 1 Tab, 81 Ref. 


Descriptors: *Aquatic plants, *Hydrogen ion con- 
centration, *Diel variation, *Arizona, Algae, Eu- 
trophic lakes, Vegetation, Myriophyllum. 


High diel pHs (X > 9.0) showing little or no 
fluctuation were observed in three manmade, di- 
mictic, eutrophic lakes in Arizona; this phenome- 
non lasted several months in one impoundment. At 
least 20% of the surface of each lake was covered 
with a mixture of aquatic vascular plants and epi- 
phytic plants. Long-lasting high pHs showing little 
diel fluctuations were experimentally produced in 
water in small glass aquaria containing only Myrio- 
phyllum spicatum or a mixture of Oedogonium 
sp./Rhizoclonium sp. High pHs were experimen- 
tally produced using as little as 0.2 g/l of either a 
filamentous algae or M. spicata. The ability of 
these plants to cause high diel pHs in water may 
have evolved in response to competition with phy- 
toplankton for carbon. Diel pHs that are continu- 
ously high can have significant effects on most 
aquatic biota which require pHs < 8.5 and can 
tolerate higher levels for periods of time no longer 
than a few hours to a few days. (Moore-IVI) 
W85-01472 


EFFECT ON WATER CHEMISTRY AND PHY- 
TOPLANKTON OF ARTIFICIAL INFLOW OF 
THE RIVER RADOVNA INTO LAKE BLED 
(YUGOSLAVIA), 

Ljubljana Univ. (Yugoslavia). Biological Inst. 

For primary bibliographic entry see Field 5G. 
W85-01473 


INVESTIGATION INTO SOME PHYSICAL 
AND BIOTIC EFFECTS OF FLOODING ON 
RESERVOIR MUD PREVIOUSLY SUBJECTED 
TO A PERIOD OF AERIAL EXPOSURE, 

Hong Kong Univ. Dept. of Zoology. 

D. Dudgeon. 

Hydrobiologia, Voi. 97, No. 1, p 27-35, November, 
1982. 7 Tab, 23 Ref. 


Descriptors: *Flooding, *Reservoirs, *Mud, *Mol- 
lusks, *Plover Cove Reservoir, *Hong Kong, Or- 
ganic matter, Aggregation, Particle size, Sub- 
strates, Organic carbon. 


A series of laboratory experiments were carried 
out in order to investigate the effects of selected 
physical and biotic processes on the substratum of 
a recently flooded gently sloping marginal zone of 
Plover Cove Reservoir, Hong Kong. The physical 
effects of disturbance of the sediments promoted 
the redistribution of organic matter, as shown by 
differences in the percentage of organic matter in 





the supernatant and residue resulting when reser- 
voir mud was stirred. It is suggested that such a 
process would promote the transfer of allochthon- 
ous 9 mgd carbon from the marginal zone (the 
area of input of such material) to the rest of the 
water body. Substrate characteristics were also 
influenced by the activities of two species of 
benthic gastropod, Sinotaia quadrata and Melan- 
oides tuberculata. These animals increased the rate 
of production of particles from soaked blocks of 
parent mud when compared with experimental 
treatments in the absence of snails. Additionally 
both species enhanced the production of aggre- 
gates = fine sediments with a particle size of 
less than 125 um. The Bee pgs of both process- 
es were statistically significant. Laboratory obser- 
vations showed that M. tuberculata had a signifi- 
cantly faster rate of aggregate and fine particulate 
production than S. quadrata and it is possible that 
the former species may have the capacity to 
modify the substrate characteristics of the newly 
flooded marginal zone of Plover Cove. (Author’s 
abstract) 

W85-01477 


ANALYSIS, BY BIOASSAY, OF THE FACTORS 
WHICH LIMIT ALGAL GROWTH IN THE P. 
K. LE ROUX IMPOUNDMENT, ORANGE 
RIVER, SOUTH AFRICA, 

Rhodes Univ., Grahamstown (South Africa). 
Dept. of Zoology and Entomology. 

W. T. Selkirk. 

Hydrobiologia, Vol. 97, No. 2, p 151-156, Novem- 
ber, 1982. 6 Fig, 2 Tab, 20 Ref. 


Descriptors: *Algal growth, *Turbidity, *Im- 
poundments, *Light penetration, *Orange River, 
*South Africa, Phytoplankton, Chlorophyll a, Nu- 
trients, Phosphorus, Nitrogen. 


P. K. le Roux Dam is a turbid, monomictic im- 
poundment on the Orange River, which reached 
maximum capacity in April 1978. Factors which 
limit algal growth in a turbid man-made impound- 
ment were investigated using natural phytoplank- 
ton populations. Light was the primary limiting 
factor with nutrients possibly limiting growth in 
the event of an increase in water transparency. In 
all algal bioassays where light flux was sufficient, 
there was an increase in algal growth, as 

by changes in chlorophyll a concentrations, above 
levels normally found in the reservoir. Increases in 
chlorophyll a concentrations were associated with 
two orders of magnitude increase in numbers of 
Bacillariophyceae and Cyanophyceae. These re- 
sults differ from another study which used Selenas- 
trum a bioassays of water from other 
areas of the Orange River. The value of natural 
phytoplankton bioassay techniques is supported by 
the results. (Baker-IVI) 

W85-01478 


DECOMPOSITION OF CYNODON DACTY- 
LON (L.) PERS. IN THE SEASONALLY 
FLOODED AREAS OF THE PONGOLO RIVER 
FLOODPLAIN: PATTERN AND _ SIGNIFI- 
CANCE OF DRY MATTER AND NUTRIENT 
LOSS, 

Natal Univ., Pietermaritzburg owe Africa). 
 &. Furness, and C. M. Bree 

Hydrobiologia, Vol. 97, No. 2 P 119-126, Novem- 
ber, 1982. 2 Fig, 4 Tab, 41 Ref. 


Descriptors: *Decomposition, *Cynodon, *Pon- 
golo River, *South Africa, *Flooding, Flood- 
plains, Nutrients, Productivity, Dam effects. 


Cynodon dactylon meadows occupying seasonally 
inundated areas of the Pongolo river floodplain, 
South Africa, decompose during periods of sub- 
mergence. The loss of dry matter and nutrients 
from both fresh and dried material enclosed in 
litter bags was studied. The pattern of loss of dry 
matter was diphasic. Loss was more rapid from 
dried than from fresh material, half the mass being 
lost in 18 and 28 days respectively. Nutrient loss 
followed an exponential pattern. Nitrogen, phos- 
phorus and magnesium were lost most rapidly 
from dried than from fresh material while rates of 
loss of sodium, potassium and calcium were simi- 
lar. The significance of Cynodon decomposition in 


the functioning of the floodplain is assessed from 
estimates of the above- and below-ground standing 
crop around one small lake before and after sub- 
mergence. It is concluded that decomposition of 
row growing in seasonally inundated areas of the 

ain may contribute significantly to the pro- 
ductivity of the system, but that the extent of the 
contribution can be greatly influenced by the 
flooding regime. The completion of the Pongola- 
poort dam upstream of the floodplain will alter the 
natural flooding pattern, effecting a reduction in 
floodplain productivity, unless a program for flood 
release can be initiated. (Author’s abstract) 
W85-01479 


OVERTURN IN A HYPERTROPHIC, et 
MONOMICTIC IMPOUNDMENT (HARTBEE- 
SPOORT DAM, SOUTH AFRICA), 

roe Inst. for Water Research, Pretoria (South 
Africa 

R. D. Robarts, P. J. Ashton, J. A. Thornton, H. J. 
Taussig, and L. M. Sephton. 

Hydrobiologia, Vol. 97, No. 3, p 209-224, Decem- 
ber, 1982. 9 Fig, 2 Tab, 40 Ref. 


Descriptors: *Hartbeespoort Dam, *South Africa, 
*Overturn, Reservoirs, Dissolved oxygen, Nitrifi- 
cation, Chlorophyll, Phytoplankton, Zooplankton, 
Primary productivity, Bacteria. 


Hartbeespoort Dam has a surface area of 20 sq km, 
and a mean depth of 90.6 m. With decreased air 
temperatures and increased wind stress, Hartbee- 
spoort Dam turned over in April 1981. A major 
characteristic of the overturn was the severe 
oxygen depletion in the surface waters (12.6 mg/l 
falling to 0.4 mg/l). Recovery of surface oxygen 
concentrations to supersaturation took approxi- 
mately three months. Changes in the nitrogen bal- 
ance after overturn indicated that extremely high 
rates of nitrification occurred. Little change in 
phosphorus concentration was observed. Surface 
chlorophyll concentrations decreased from 235 to 
approximately 2 mg/ sq m. This was due to the 
phytoplankton population being washed out of the 
impoundment. Primary productivity was reduced 
to rates equivalent to oligotrophic African water. 
Reduced rates of primary production were main- 
tained for several months after overturn, mainly 
owing to the low ratio of Zeu/Zm (0.17). No 
significant changes occurred in the total bacterial 
population other than a redistribution within the 
water column. The biomass of zooplankton de- 
creased to 0.406 g/sq m (dry mass) at overturn and 
rapidly increased thereafter. Vertical distribution 
changed during this period, with the zooplankton 
population maxima shifting from the epilimnion to 
the lower 10 m of the water column. No fish kills 
were observed although fish populations were 
oxygen-stressed. (Moore-IVI) 

W85-01481 


EFFECTS OF THE OLIGOCHAETE BRAN- 
CHIURA SOWERBYI BEDDARD (TUBIFICI- 
DAE) ON THE BIOLOGICAL AND CHEMICAL 
CHARACTERISTICS OF OVERLYING WATER 
AND SOIL IN A SUBMERGED RICEFIELD 
SOIL SYSTEM, 

Tohoku Univ., Sendai (Japan). Biological Inst. 

E. Kikuchi, and Y. Kurihara. 

Hydrobiologia, Vol. 97, No. 3, p 203-208, Decem- 
ber, 1982. 8 Fig, 8 Ref. 


Descriptors: *Oligochaetes, ‘*Ricefields, *Sub- 
merged soils, Diffusion, Soil bacteria, Algae, 
Duckweed, Cladocera, Ostracods, Sulfur bacteria, 
Organic matter. 


Submerged ricefield soils, outdoors, and with and 
without the tubificid Branchiura sowerbyi Bed- 
dard, were used to study the effects of tubificids on 
some biotic and abiotic variables. Measurements of 
chemical and biological features showed that the 
tubificids accelerated the diffusion of dissolved 
substances, increased the release of soil bacteria 
and enhanced the production of algae and a duck- 
weed (Lemna paucicostata) in the overlying water. 
In the presence of tubificids, increased numbers of 
Cladocera (Moina sp., Simocephalus sp.) and ostra- 
cods in the overlying water, and higher number of 
sulfate-reducing bacteria in the soil were observed. 
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The tubificids enhanced the microbial activity in 
the upper soil layer, which in turn produced large 
amounts of organic matter. (Author’s abstract) 
W85-01482 


ROLE OF INTERNAL PHOSPHORUS LOAD- 
ING IN TWO SHALLOW, PRODUCTIVE 
LAKES IN ALBERTA, CANADA, 

Alberta Univ., Edmonton. Dept. of Zoology. 

E. T. Riley, and E. E. Prepas. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 6, p 845-855, June, 1984. 7 Fig, 
3 Tab, 31 Ref. 


Descriptors: *Phosphorus, *Nakamun Lake, *Half- 
moon Lake, *Alberta, Stratification, Sediments, 
Water exchange, Mixing, Anoxic conditions. 


The contribution of internal loading from the sedi- 
ments to the total phosphorus (TP) budget and to 
the TP in the surface water was investigated from 
May to November in Nakamun and Halfmoon 
lakes, Alberta. During the summer, Nakamun Lake 
was intermittently stratified and Halfmoon Lake 
was weakly, thermally stratified. During the strati- 
fied periods, water overlying the sediments was 
anoxic, TP levels increased in the deep water, and 
sediments were the main source of TP, contribut- 
ing 1468 and 147 kg of TP to Nakamun and 
Halfmoon lakes, respectively. During these same 
periods, internal loading to Nakamun and Half- 
moon lakes (12.7 and 15.6 mg/sq m/d, respective- 
ly) were slightly higher than the rates predicted 
from laboratory experiments on sediment cores 
(9.7 and 7.2 mg/sq m/d, respectively). Quantitative 
estimates of vertical water exchange in Nakamun 
Lake and in-lake TP budgets for both lakes indicat- 
ed that phosphorus released from the sediments 
was transported to the surface water during 
mixing. After eight of the nine mixing events that 
immediately followed stratified periods, TP in- 
creased 3-43% and 31-52% in the surface water of 
Nakamun and Halfmoon lakes, respectively. (Au- 
thor’s abstract) 

W85-01488 


INTERACTION BETWEEN DISCHARGE AND 
POPULATIONS OF PARR (SALMO SALAR) 
OF THE MATAMEC RIVER, QUEBEC (INTER- 
ACTION ENTRE LE DEBIT ET LES POPULA- 
TIONS DE TACONS (SALMO SALAR) DE LA 
RIVIERE MATAMEC, QUEBEC), 

Laval Univ., Quebec. Dept. of Civil Engineering. 
M. Frenette, M. Caron, P. Julien, and R. J. Gibson. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 6, p 954-963, June, 1984. 7 Fig, 
3 Tab, 14 Ref. 


Descriptors: *Matamec River, *Quebec, *Salmon, 
*Fish population, *Flow discharge, Model studies, 
Seasonal variation, Prediction. 


Given the hypothesis that in a river, the population 
of young salmon (Salmo salar), called parr after 
the first year, is directly related to the discharge- 
variable physical characteristics of the habitats, a 
multiple linear regression analysis was carried out 
between the parr population estimates in the Mata- 
mec River (north shore of the Gulf of St. Law- 
rence) and the minimum, average, and maximum 
discharges for monthly and season periods. The 
most significative variables were obtained for the 
minimum discharge before flooding (around 
April), the average August discharge of the year 
before last (2 yr before), and the average July 
discharge of the previous year. These discharges 
corresponded to critical biological periods for the 
young salmon present in the river and were used to 
develop a prediction model that was loaded with 
data covering the period 1971-77. The predictions 
obtained were 95% significant when the three in- 
dependent parameters were used jointly and 
reached more than 66% when only one parameter 
was taken into account. Overall, it is shown that 
the discharge is an important limiting factor direct- 
ly influencing salmon survival in streams. (Au- 
thor’s abstract) 

W85-01492 
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IN SITU MEASURES OF DISSOLVED ORGAN- 
IC CARBON FLUX IN A RURAL STREAM, 
Moravian Coll., Bethlehem, PA. Dept. of Biology. 
F. T. Kuserk, L. A. Kaplan, and T. L. Bott. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 6, p 964-973, June, 1984. 4 Fig, 
3 Tab, 25 Ref. NSF grant DEB 79-21963. 


Descriptors: *Organic carbon, *Dissolved solids, 
*Streams, Algal growth, Manure, Solar radiation, 
Microcosms, Diel variation. 


Dissolved organic carbon (DOC) dynamics were 
measured in a second-order stream located in a 
pasture in southeastern Pennsylvania. In situ meas- 
urements made at six stations in early summer 
showed a diel pattern of net DOC release from the 
streambed communities with predawn minima and 
afternoon maxima. When an 18-m section of the 
stream was covered with black plastic for 1 mo to 
exclude algal growth and measures were repeated 
in late summer, a net removal of DOC occurred in 
the covered section, while in an adjacent uncov- 
ered section DOC was released. When a bovine 
manure extract was introduced into the covered 
section, the DOC removal rate increased by more 
than an order of magnitude. Jewel-weed (Impa- 
tiens capensis L.) extract also elicited an elevated 
rate of DOC removal. When these extracts were 
added individually to microcosms, removal rates in 
the dark were 57 and 65% of the in situ uptake 
estimates for the manure extract and leachate, re- 
spectively. Abiotic controls showed that nearly all 
of the DOC removal was biotic uptake. DOC flux 
measurements in a third-order section of White 
Clay Creek, located on an adjacent watershed, also 
revealed a net DOC release from the uncovered 
streambed. Introduction of a bovine manure ex- 
tract elicited a DOC removal rate an order of 
magnitude less than in the pasture stream. A com- 
panion microcosm experiment yielded an uptake 
rate that was 178% of the in situ estimate. (Au- 
thor’s abstract) 

W85-01493 


PHYSICO-CHEMICAL, BACTERIOLOGICAL 
AND BIOLOGICAL STUDY OF THE SEYMAZ 
(ETUDE PHYSICO-CHIMIQUE, BACTERIO- 
LOGIQUE ET BIOLOGIQUE DE LA SEYMAZ), 
Hydroart S.p.A., Milan (Italy). 

For primary bibliographic entry see Field 5C. 
W85-01555 


INTERRELATIONSHIP BETWEEN ' LULE 
CITY LAKES, 
McMaster Univ., Hamilton (Ontario). Dept. of 
Civil oe and Engineering Mechanics. 

L. Ben 

Journal of Siedeeatic Engineering, Vol. 110, No. 7, 
p 975-981, July, 1984. 4 Fig, 2 Tab, 6 Ref. 


Descriptors: *Lakes, *Lule City, *Sweden, Simula- 
tion, History, Water level, Model studies, Uplift. 


The conditions of the Lulea City lakes are dis- 
cussed from a historical point of view. Then a 
model for determining water stages of the different 
lakes is proposed. The model is applied for steady 
state and transient present conditions and for deter- 
mining the long term effects of the landlift on 
future lake levels. It is suggested that the channels 
between the lakes be dredged and that a shallow 
dam be built to the sea, the Bay of Bothnia, in 
order to keep up the low lake levels during dry 
periods and periods of low water levels in the sea. 
The consequences of this dam on the lake levels 
are discussed using results from simulations by the 

model. These simulations show that the 
low water levels would be increased by 0.4 m. The 
high water levels will be significantly increased 
only in the northern lakes. Due to landlift the sills 
between the Lule City lakes become shallower, 
and gradually the lakes are cut off from the sea. 
Computations show that the present lake system 
will be divided into two systems: a northern 
system which will constitute an inner part of the 
Lule Archipelago, and a southern system which 
will develop into three small lakes independent of 
the sea level, and a lower lake having water levels 
closely related to the sea level. (Baker-IVI) 
W85-01560 


PRODUCTION 
CARBON 


AND CONSUMPTION OF 
MONOXIDE IN A EUTROPHIC 


LAKE, : ; 
Max-Planck-Inst. fuer Chemie, Mainz (Germany, 
F.R.). 


R. Conrad, M. Aragno, and W. Seiler. 
Limnology and Oceanography, Vol. 28, No. 1, p 
42-49, January, 1983. 4 Fig, 38 Ref. 


Descriptors: *Carbon monoxide, *Eutrophic lakes, 
*Vertical distribution, *Lake morphology, Aerobic 
conditions, Anaerobic conditions, Epilimnion, Me- 
talimnion, Hypolimnion, Oscillotoria. 


CO concentrations were measured in the water of 
a eutrophic lake by a technique which allowed the 
detection of > or = 0.5 nl CO/liter of water. In 
spring, when the lake was aerobic to the bottom, 
CO distribution was relatively homogeneous with 
concentrations of 40-130 nl/liter. In summer, CO 
concentrations ranged between 20 and 615 ni/liter 
in the aerobic epilimnion and metalimnion but 
reached values of > 8,000 nl/liter in the anaerobic 
hypolimnion. CO increased during the morning 
and decreased during the afternoon in the upper 
water layers as well as in the dark hypolimnion. 
Incubation of lake water samples from different 
depths under daylight conditions resulted in a 
strong CO production. The light-dependent CO 
production was stimulated by the high numbers of 
Oscillatoria rubescens in the metalimnion, but also 
by material from the lake sediment. Incubation of 
lake water samples in darkness resulted in CO 
consumption under both aerobic and anaerobic 
conditions. (Author’s abstract) 

W85-01585 


SOURCES OF ALKALINITY IN LAKE MIKLA- 
VATN, NORTH ICELAND, 

Goeteborg Univ. (Sweden). Dept. of Analytical 
and Marine Chemistry. 

S. Einarsson, and U. Stefansson. 

Limnology and Oceanography, Vol. 28, No. 1, p 
50-57, January, 1983. 5 Fig, 3 Tab, 31 Ref. 


Descriptors: *Lake Miklavatn, *Iceland, *Alkalini- 
ty, *Saline water, Anaerobic conditions, Alkalini- 
ty, Sulfates, Sulfides, Ammonia, Trace metals, Car- 
bonates, Lakes. 


Lake Miklavatn, north Iceland, is highly stratified 
with an 8-9 m layer of freshwater overlying saline 
and anoxic deeper water. Sulfide and ammonia 
concentrations are high in the stagnant and saline 
layer, and titration alkalinity exceeds conservative 
alkalinity in the dee —— part of the lake by a factor 
of 3-4. Reduction of sulfate was estimated by direct 
measurement of the sulfate concentration. With 
one exception the decrease in sulfate was found to 
exceed the measured sulfide concentration. This is 
explained by partial oxidation of sulfide due to 
mixing with oxygenated water from the upper 
layer. The excess alkalinity is 92-93% accounted 
for by sulfate reduction and formation of ammonia, 
whereas excess metal carbonates do not seem to be 
a source. (Author’s abstract) 

W85-01586 


COPRECIPITATION OF PHOSPHATE WITH 
CALCITE IN A NATURALLY EUTROPHIC 


LAKE, 

National Water Research Inst., Burlington (Ontar- 
io). Aquatic Ecology Div. 

T. P. Murphy, K. J. Hall, and I. Yesaki. 

Limnology and Oceanography, Vol. 28, No. 1, p 
58-69, January, 1983. 5 Fig, 6 Tab, 32 Ref. 


Descriptors: *Black Lake, *British Columbia, 
*Phosphate, *Calcite, *Chemical precipitation, 
*Eutrophic lakes, Aphanizomenon, Hydrogen ion 
concentration, Calcium, Alkalinity, Biomass, 
Algae, Primary productivity. 


Phosphorus-rich deposits of Eocene volcanic rock 
have caused some lakes in the interior of British 
Columbia to become eutrophic without direct 
human influence. In Black Lake the soluble reac- 
tive phosphorus (SRP) usually exceeds 250 micro g 
P/liter. When calcite precipitation occurred during 
blooms of Aphanizomenon, SRP was completely 
removed from the photic zone. In blooms with no 
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calcite formation, SRP changed little. These obser- 
vations were replicated by splitting the lake with a 
curtain. Calcite precipitation was also observed 
several times in four large enclosures (limnocor- 
rals). The subsequent disappearance of phosphate 
was correlated with an increase in pH and a reduc- 
tion of Ca and alkalinity and not necessarily with 
primary production or algal biomass. (Author’s 
abstract) 

W85-01587 


PHOTOREDUCTION OF IRON IN THE EPI- 
LIMNION OF ACIDIC LAKES, 

Department of Public Works, Eupen (Belgium). 
Water Treatment Plant of the Vesdre. 

R. H. Collienne. 

Limnology and Oceanography, Vol. 28, No. 1, p 
83-100, January, 1983. 12 Fig, 7 Tab, 38 Ref. 


Descriptors: *Lake Vesdre, *Lake Gileppe, *Bel- 
gium, *Photoreduction, *Iron, *Epilimnion, *Acid 
lakes, Chemical properties, Hardness, Oxidation- 
reduction potential, Sediment-water interface, 
Light intensity, Wavelengths, Organic matter, 
Humic acids, Coagulation, Flocculation, Water 
treatment. 


Two acid soft-water lakes in the east of Belgium, 
Lakes Vesdre and Gileppe, contain appreciable 
amounts of soluble ferrous iron in the epilimnetic 
zone which change diurnally and annually. A re- 
versible photoreduction process of ferric iron is 
occuring in the epilimnion of these lakes. A consid- 
erable drop in redox potential in the same zone 
confirms the existence of an active reduction of 
ferric iron, with a concomitant solubilization of 
particulate iron and of deposited iron supplied 
from the sediments in contact with epilimnetic 
water when the latter is well oxygenated. It is 
highly unlikely that reduction is the result of meta- 
bolic activity of microorganisms. The photochemi- 
cal nature of the reduction process is evident from 
the direct relation between light exposure, light 
intensity, light wavelength, and increase in Fe(II) 
with a drop of redox potential and Fe(III) concen- 
tration. The reduction process is promoted by opti- 
mal pH conditions and by the presence of organic 
matter (humic acids). For the treatment of im- 
pounded waters, the irreversible oxidation of or- 
ganic matter, with Fe perhaps acting as a catalyst, 
is very favorable for the coagulation-flocculation 

process, because organic matter (humic substances) 
para inhibits coagulation. (Collier-IVI) 
W85-01588 


SEASONAL VARIATIONS IN THE CONCEN- 
TRATIONS OF HUMIC SUBSTANCES IN A 
SOFT-WATER LAKE, 

Freshwater Biological Association, Windermere 
(England). 

E. Tipping, and C. Woof. 

Limnology and Oceanography, Vol. 28, No. 1, p 
168-172, January, 1983. 2 Fig, 20 Ref. 


Descriptors: *Humic acids, *Seasonal variation, 
*Esthwaite Water, *England, Hypolimnion, Ther- 
mal stratification, Stratification, Lakes, Epilimnion, 
Anoxia. 


Concentrations of humic substances were meas- 
ured in Esthwaite Water, a soft-water lake in Cum- 
bria, England with annual thermal stratification 
and deep water anoxia. Between June 1980 and 
December 1981 the concentrations of humic sub- 
stances in the epilimnion ranged from about 1.5 
mg/l in summer to about 33 mg/l in autumn. 
During winter months when the lake was well 
mixed the humic concentrations at 5 and 14 m 
were, as expected, equal. As the season of thermal 
stratification and accompanying deep water anoxia 
proceeded, however, the concentrations became 
different; the 5 m values fell to about 1.5 mg/l and 
remained at this level throughout summer, while 
the 14 m values increased to reach a maximum of 
more than 3 mg/l. The high humic concentrations 
were confined to the bottom few meters. (Baker- 
IVI) 
W85-01590 





PYROLYSIS MASS SPECTROMETRY OF 
SOME SCIRPUS SPECIES AND THEIR DE- 
COMPOSITION PRODUCTS, 

Stichting voor Fundamenteel Onderzoek der Ma- 
terie, Amsterdam (Netherlands). Inst. voor Atoom 
en Molecuulfysica. 

J. J. Boon, R. G. Wetzel, and G. L. Godshalk. 
Limnology and Oceanography, Vol. 27, No. 5, 
839-848, September, 1982. 4 Fig, 2 Tab, 32 Ref. 


Descriptors: *Decomposition, *Bulrushes, *Detri- 
tus, Mass spectrometry, Decomposing organic 
matter, Organic matter, Aerobic conditions, An- 
= conditions, Lakes, Eutrophication, Aquatic 
plants. 


Pyrolysis mass spectra were obtained for living 
tissue of four species of Scirpus and for changes in 
tissue undergoing decomposition under aerobic 
and anaerobic conditions so that the composition 
of the plants and of their products during decom- 
position could be related to other phenomena ob- 
served during degradation. The mass pyro 

the four species indicated a large degree of similar- 
ity except for the mass peaks at m/z 72, 74, 114, 
and 120. The dear of cellulose shows consid- 
erable resemblance to those of the Scripus species. 
Characteristic peaks for lignin and hemicellulose 
were present in all four spectra. Large amounts of 
paracoumaric esters and lignin derivatives were 
found in all species. Mass peak m/z 120 differed 
markedly in relative abundance in these plants and 
was identified by pyrolysis gas chromatography 
MS as parahydoxystyrene, a pyrolysis product of 
paracoumaric esters. Decomposition was carried 
out in the laboratory under aerobic and anaerobic 
conditions at 10 and 125 degrees C for 180 days. 
The mass spectra of the senescent S. acutus dif- 
fered only slightly from the decomposition stages 
after 180 days at 25 degrees C, but the mass spectra 
of decomposed senescent submersed foliage of S. 
subterminalis showed a reduction in pyrolysis 
products of neutral polysaccharides and an in- 
crease in products from proteins and bacterial 
amino sugar polymers especially after anaerobic 
decomposition. Findings suggest that paracou- 
maric esters can influence the slow decay of emer- 
gent plants in the littoral zone of lakes. (Baker-IVI) 
W85-01591 


ACID PRECIPITATION: ITS ROLE IN THE 
ALKALIZATION OF A LAKE IN MICHIGAN, 
Michigan Univ., Ann Arbor. Div. of Biological 
Sciences. 

For primary bibliographic entry see Field 5C. 
W85-01592 


PHYSICAL, CHEMICAL, AND BIOLOGICAL 
CHARACTERISTICS OF A_ STRATIFIED, 
SALINE, SULFIDE LAKE IN PALAU, 

California Univ., Los Angeles. Dept. of Biology. 
W. M. Hamner, R. W. Gilmer, and P. P. Hamner. 
Limnology and Oceanography, Vol. 27, No. 5, 
896-909, September, 1982. 11 Fig, 23 Ref. NSE 
grants OCE 77-27578 and OCE 80-08309. 


Descriptors: *Physical properties, *Chemical prop- 
erties, *Stratification, *Saline lakes, *Palau, *Jelly- 
fish Lake, Sulfides, Primary productivity, Seasonal 
variations, Stability, Hypolimnion, Bacteria, Zoo- 
plankton. 


Jellyfish Lake is located in the northeastern arm of 
Palau, Western Caroline Islands. The lake meas- 
ures 5 ha, is 30 m deep, is a meromictic saline lake, 
stratified, with anoxic hypolimnion, damped, de- 
layed tides, and no heat accumulation. The top 15 
m are oxygenated, nutrient poor but turbid with 
high primary productivity and large planktonic 
population of only five metazoans. At the chemo- 
cline a floating bacterial plate dominated by photo- 
synthetic purple bacteria degrades and solubilizes 
almost all particulate material and absorbs all sun- 
light. Below the plate the anoxic, clear water con- 
tains extremely high levels of ammonium ions, 
hydrogen sulfide, and phosphates. Sediments are 
mainly undisturbed fish fecal pellets full of cope- 
pod exoskeletons. The lake is stable, aseasonal, and 
shows no obvious cycles of the populations. An 
unusual horizontal and vertical swimming behavior 
of Mastigias appears related to light and to the 


nutrient requirements of its symbiotic zooxanthel- 
lae. Other zooplankton show normal vertical diur- 
nal migration patterns. Facultative schooling by 
Pranesus reflects the absence of predators in the 
lake. Changes in the lakes of Palau are subtle 
fluctuations which can be perceived only by exten- 
sive a (Baker-IVI) 

W85-0159 


DYNAMICS OF IRON AND MANGANESE IN 

A SEASONALLY ANOXIC LAKE; DIRECT 

MEASUREMENT OF FLUXES USING SEDI- 

MENT TRAPS, 

ied Biological Association, Ambleside 
n, 

W. Davison, C. Woof, and E. Rigg. 

Limnology and Oceanography, Vol. 27, No. 6, 

987-1003, November, 1982. 7 Fig, 2 Tab, 48 Ref. 


Descriptors: *Lake sediments, *Iron, *Manganese, 
*Esthwaite Water, *England, Fluctuations, Tem- 
perature, Oxygen, Hypolimnion, Seasonal varia- 
tion, Anoxic lakes. 


Twenty sediment ny were deployed for a year in 
five arrays at three locations in a seasonal anoxic 
basin in Esthwaite Water, England. Accumulated 
iron and manganese were measured fortnightly, as 
were vertical profiles of temperature, oxygen, total 
iron and manganese, polarographically determined 
Fe(II) and Mn(II), and light attenuance. The hypo- 
limnion of the lake is horizontally uniform with 
respect to the concentration of iron and man; 
nese. Sediment traps integrate fluxes and show that 
during the early stages of stratification iron and 
may well interact with sediment in a 
london « cycling of these elements. The trapped 
quantities of iron and manganese vary seasonally. 
While horizontal variations are generally small, the 
variations with depth are significant. Fluxes are 
highly de — on the physical and chemical 
features of a particular lake and will offer consider- 
able variations for different lakes. The differences 
in the trapped quantities at different vertical posi- 
tions in the lake provide direct evidence for sub- 
stantial dissolution of manganese particles and 
some dissolution of iron particles in the lower 
anoxic waters of the lake. Transport of iron be- 
tween sediment and water through a separate cycle 
of dissolution and precipitation of ferrous sulfide is 
small compared with other iron fluxes. Resuspen- 
sion of hypolimnetic iron by wind mixing does not 
appear to be an important mechanism. Resuspen- 
sion from the epilimnion still occurs, however, and 
this probably accounts for the high iron loading to 
the lake and the sediments during autumn. Iron to 
manganese ratios in the sediment traps are substan- 
tially smaller than those in the sediment and the 
annual amount of manganese trapped is in excess of 
the annual increment to the sediment. Since it is 
probable that most of the manganese coming into 
the lake is transported to the sediment, almost all 
the manganese which eventually flows out will 
have undergone a redox cycle in the lake. A small, 
relatively inactive fraction of the manganese that 
reaches the sediment becomes permanently incor- 
rated. (Baker-IVI) 
85-01597 


MICROBIALLY MEDIATED MANGANESE 
OXIDATION IN A FRESHWATER 

South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
S. D. Chapnick, W. S. Moore, and K. H. Nealson. 
Limnology and Oceanography, Vol. 27, No. 6, p 
1004-1014, November, 1982. 7 Fig, 1 Tab, 28 Ret 


Descriptors: *Bacteria, *Manganese, *Oxidation, 
*Oneida Lake, *New York, Chemical reactions, 
Manganese oxide, Seasonal variation, Eutrophic 
lakes. 


Oneida Lake is a large, shallow, eutrophic lake in 
central New York. Due to almost continuous wind 
mixing when ice-free, the lake is nonstratified and 
aerobic to the bottom with only rare exceptions. 
Ferromanganese deposits are concentrated in the 
well oxygenated areas of the lake. Studies of 
bottom water samples indicate that bacteria medi- 
ate manganese oxidation in these aerobic waters. In 
lake water samples maintained in the lab, decreases 
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in soluble Mn(2+) and the formation of oxidized 
manganese occurred only in summer samples 
which supported metabolically active Mn-oxidiz- 
ing bacteria. Highly enriched lake water inhibited 
Mn oxidation. Binding and oxidation of Mn was 
inhibited in filtered samples when particles > 0.4 
micro m were removed, and inhibition persisted 
when the particles were first ethanol treated and 
then reintroduced into filtered lake water. Within 
the range of 0-20 microM Mn(2+) binding varied 
with the initial Mn(2+) concentrations in August 
water samples. (Baker-IVI) 

W85-01598 


ENTRAINMENT BY BOTTOM CURRENT IN 
LAKE ERIE, 

National Water Research Inst., Burlington (Ontar- 
io). Basin Investigation and Modelling Section. 
G. N. Ivey, and F. M. Boyce. 

Limnology and Oceanography, Vol. 27, No. 6, p 
1029-1038, November, 1982. 9 Fig, 1 Tab, 8 Ref. 


Descriptors: *Bottom currents, *Lake Erie, *En- 
trainment, Basins, Dissolved oxygen, Heat budget, 
Turbulence, Thermocline, Water circulation, Hy- 
polimnion. 


Data collected during an intensive field program in 
1979 concerning the central basin of Lake Erie 
contain an example of an event during which both 
the thickness and temperature of the hypolimnion 
increased due to an erosion of the thermocline 
from below. This thickening of the hypolimnion 
requires two conditions. First, the thermocline 
region, or metalimnion, must be thick enough so 
that the effects of the energetic surface mixing 
processes are confined to the upper portion of the 
thermocline. Secondly, the currents in the thin 
hypolimnion must be strong enough to entrain 
overlying metalimnion water down into the hypo- 
limnion. An analysis of the current meter data 
suggests the source of turbulent energy driving the 
mixing is shearing stresses at the bottom. During 
the entrainment event, the contribution to bottom 
dissolved oxygen supply is about 10% of the daily 
demand. (Baker-IVI) 

W85-01600 


FREE SURFACE OSCILLATIONS OF LAKE 
ONT. 


National Water Research Inst., Burlington (Ontar- 
io). 

P. F. Hamblin. 

Limnology and Oceanography, Vol. 27, No. 6, p 
1039-1049, November, 1982. 8 Fig, 2 Tab, 12 Ref. 


Descriptors: *Seiches, *Lake Ontario, Great 
Lakes, Storm surges, Limnology, Oscillatory 
waves, Finite element method, Mathematical stud- 
ies. 


Standard 1 hr readings of water level are shown to 
be unsuitable for determining the periods of seiches 
of Lake Ontario due to contamination by high 
frequency noise (aliasing). During an extensive 
study of the physical limnology of Lake Ontario, 
readings of water level at 17 tidal gauges and at 5 
min intervals were used to form smoothed 30 min 
estimates of water level. a analyses of these 
data reveal that numerical Iculated periods by 
the finite element method were within several per- 
cent of observed periods and that computed distri- 
butions of amplitude and phase of the four lowest 
gravitational modes generally agreed with field 
data. The study indicates the need for finer resolu- 
tion of both numerical models and field measure- 
ments in the investigation of modes of oscillation 
higher than the fourth in Lake Ontario. Offshore 
measurements of water level would be particularly 
useful for the study of higher modes. Two-dimen- 
sional methods are still warranted if there is inter- 
est in higher modes, because these modes tend to 
exhibit a significant transverse component of 
motion which would not be accounted for by 
purely one-dimensional methods. (Baker-IVI) 
W85-01601 


DIEL FLUCTUATIONS OF DOC GENERATED 
BY ALGAE IN A PIEDMONT STREAM, 
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Academy of Natural Sciences of Philadelphia, 
Avondale, PA. Stroud Water Research Center. 
L. A. Kaplan, and T. L. Bott. 

Limnology and Oceanography, Vol. 27, No. 6, 
1091-1100, November, 1982. 4 Fig, 3 Tab, 36 Ref. 


Descriptors: *Algal growth, *Dissolved solids, 
*Organic carbon, *Diel variations, *White Clay 
Creek, *Pennsylvania, Eutrophication, Primary 
productivity. 


Diel fluctuations in dissolved organic carbon 
(DOC) were measured in White Clay Creek, a 
iedmont stream in southeastern Pennsylvania. 
concentrations were measured on 16 days 
from late March to early June and on 2 days in 
early November of 1978 and 1979. Rapid increases 
were seen from predawn minima to late afternoon 
maxima and gradual decreases after sunset. During 
a single day concentrations could increase by as 
much as 40%. These measurements were made 
during periods of constant discharge and were not 
related to volume of flow nor changes in ground- 
water DOC concentrations. While the importance 
of algal extracellular release to the temporal fluctu- 
ations of DOC in aquatic environments is un- 
known, benthic algae excrete most of the dissolved 
organic matter and bacterial uptake may modify its 
concentration and composition. Net extracellular 
release can account for up to 20% of the total 
DOC exported from the basin during the photo- 
period on days when the diel pulse is strongest, 
indicating that concentrations of DOC were con- 
trolled by the autotrophs. At those times, the algal 
community may make an important contribution to 
the metabolism and composition of aquatic com- 
munities both adjacent and downstream. This phe- 
nomenon should be found in small to midorder 
streams during periods of high autochthonous pri- 
mary productivity and may be particularly striking 
in desert streams with organic energy budgets 
dominated by autochthonous inputs. (Baker-IVI) 
W85-01602 


NITROGEN AND PHOSPHORUS DEPEND- 
ENCE OF ALGAL BIOMASS IN LAKES: AN 
EMPIRICAL AND THEORETICAL ANALYSIS, 
Minnesota Univ., Minneapolis. Limnological Re- 
search Center. 

V. H. Smith. 

Limnology and Oceanography, Vol. 27, No. 6, p 
1101-1112, November, 1982. 6 Fig, 5 Tab, 58 Ref. 
NSF grant DEB77-15069. 


Descriptors: *Lakes, *Nitrogen, *Phosphorus, 
*Biomass, *Algae, Eutrophication, Algal growth, 
Chlorophyll, Prediction, Phytoplankton. 


An analysis of mean growing season concentra- 
tions of chlorophyll, total phosphorus and total 
nitrogen in 228 north latitude lakes confirms previ- 
ous observations that chlorophyll yield is depend- 
ent both on the phosphorus concentration and on 
the total nitrogen:total phosphorus ratio. Of two 
modified chlorophyll models which depend explic- 
itly on both: N and P developed and tested, one, a 
multiple regression model, appears to greatly 
reduce the error of chlorophyll prediction in lakes. 
A theoretical framework is presented which pro- 
vides an explanation for the observed effects of 
N:P ratios. The effects of N:P ratios on algal 
biomass appear to be the result of differences in the 
nutrient physiology of different algal species. Data 
have confirmed that the amount of chlorophyll 
produced by a given concentration of total P is 
Sensitive to variations in the N:P ratio. Further 
data suggest that a similar effect will be found for 
total cell volume. Thus, variations in the TN:TP 
ratio seem to be responsible for a substantial por- 
tion of the scatter observed in previous phosphorus 
chlorophyll regressions and probably also in phos- 
phorus-cell volume regressions. The effects of the 
TN:TP ratio on algal biomass appear to be driven 
by species shifts in the phytoplankton. (Baker-IVI) 
W85-01603 


DISSOLVED OXYGEN CONCENTRATIONS IN 
LAKE ERIE (U.S.A.-CANADA); 1. STUDY OF 
SPATIAL AND TEMPORAL VARIABILITY 
USING CLUSTER AND REGRESSION ANALY- 


'- 


Waterloo Univ. (Ontario). Dept. of Civil Engineer- 


ing. 

aE. Anderson, A. H. El-Shaarawi, S. R. Esterby, 
and T. E. Unny. 

Journal of Hydrology, Vol. 72, No. 3/4, p 209-229, 
June, 1984. 7 Fig, 6 Tab, 13 Ref. 


Descriptors: *Lake Erie, *Dissolved oxygen, 
*Cluster analysis, *Regression analysis, *Spatial 
variaton, *Temporal variation, Water temperature, 
Hypolimnion, Mathematical studies, Oxygen de- 
pletion. 


A non-hierarchical nearest-centroid clustering 
method was used to separate data pairs consisting 
of the dissolved oxygen (DO) concentration and 
temperature into four groups corresponding to hy- 
polimnetic and non-hypolimnetic water for the 
Central and Eastern Basins of Lake Erie. For the 
stations which were common to all cruises within a 
year and were classified as being in the hypolim- 
nion, initial DO concentrations and depletion rates 
were calculated and tests about their constancy 
were performed using weighted regression analysis 
and regression models with the time structure of 
the data explicitly incorporated in the models. The 
yearly uncorrected depletion rates from 1967-1980 
were similar to values previously reported by sev- 
eral authors, indicating that this semi-objective 
clustering procedure provides a practical alterna- 
tive to subjective selection of data. The conclu- 
sions about constancy of initial concentrations and 
depletion rates based on an unweighted regression 
analysis were shown to differ from those of 
weighted regression. Using regression with empiri- 
cal weights, it was found that neither the initial 
DO concentration nor the depletion rate remained 
constant between 1967 and 1980 in the Central 
Basin but that the depletion rate remained constant 
and the initial DO concentrations varied in the 
Eastern Basin. (Author’s abstract) 

W85-01609 


DISSOLVED OXYGEN CONCENTRATIONS IN 

LAKE ERIE (U.S.A. - CANADA); 2. A STATISTI- 

CAL MODEL FOR DISSOLVED OXYGEN IN 
CENTRAL BASIN OF LAKE ERIE, 


THE 

National Water Research Inst., Burlington (Ontar- 
io). 

A. H. El-Shaarawi. 

Journal of Hydrology, Vol. 72, No. 3/4, p 231-243, 
June, 1984. 6 Fig, 1 Tab, 12 Ref. 


Descriptors: *Lake Erie, *Dissolved oxygen, *Sta- 
tistical models, *Hypolimnion, Water temperature, 
Phosphorous, Anoxic conditions, Oxygen deple- 
tion, Water pollution effects, Model studies, Phys- 
icochemical properties. 


A statistical model for dissolved oxygen (DO) 
concentrations in the hypolimnion of the Central 
Basin of Lake Erie was developed using data col- 
lected during the period 1967-1979. The model 
uses the lake water level, the hypolimnion temper- 
ature and the total phosphorus (TP) concentrations 
as explanatory variables. The model estimates the 
probability of anoxia occurrence in the Central 
Basin and predicts the TP concentration when the 
DO depletion rate and the water level are speci- 
fied. DO depletion rate was completely independ- 
ent of temperature and depended only on water 
level and TP. The initial DO concentration in the 
hypolimnion was found to be a function of temper- 
ature, TP, and the interaction between temperature 
and water level. The increase in cepletion is relat- 
ed to the increase in the level of TP. There is 
always a high chance for anoxia to occur and this 
chance increases with the increase in the level of 
TP. It is possible to improve the anoxic conditions 
in a lake by controlling TP loading. (Collier-IVI) 
W85-01610 


RAPID NUMERICAL METHOD FOR HORI- 
a FLUID FLOW IN UNSATURATED 
SOILS, 

Warren Spring Lab., Stevenage (England). 

J. M. Kirby. 

Journal of Hydrology, Vol. 72, No. 3/4, p 391-400, 
June, 1984. 3 Fig, 8 Ref. 


Descriptors: *Unsaturated flow, *Aeration zone, 
*Horizontal flow, *Mathematical analysis, *Model 
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studies, Infiltration, Conductivity, Vertical flow, 
Flow, Soil moisture. 


Solutions for horizontal infiltration in unsaturated 
soils; scaling methods are often used which are 
quick and accurate, but are limited to this type of 
problem. A rapid numerical method for the hori- 
zontal flow of water was developed which can be 
used for solving problems other than infiltration. It 
is based on the approximation for conductivity k 
= k sub 0 exp (alpha psi). A simple expression for 
the velocity of flow was obtained, which produces 
accurate solutions to horizontal infiltration prob- 
lems even with very large time and length steps, 
provided that the time step is below a certain limit 
which is related to the length step. An expression 
for estimating the maximum permissible time - 
was developed. The model has been used for bot! 
horizontal and vertical flow. The solutions are also 
economic (in terms of the time and necessary com- 
puter power). (Collier-IVI) 

W85-01619 


EVALUATION OF THE INCREMENTAL 
METHODOLOGY FOR RECOMMENDING IN- 
STREAM FLOWS FOR FISHES, 

Oklahoma Cooperative Fishery Research Unit, 
Stillwater. 

For primary bibliographic entry see Field 6G. 
W85-01623 


MACROINVERTEBRATES ASSOCIATED 
WITH VARIOUS AQUATIC MACROPHYTES 
IN THE BACKWATERS AND LAKES OF THE 
UPPER CLUTHA VALLEY, NEW ZEALAND, 
Ministry of Works and Development, Christ- 
church (New Zealand).Water and Soil Science 
Centre. 

B. J. F. Biggs, and T. J. Malthus. 

New Zealand Journal of Marine and Freshwater 
Research, Vol. 16, No. 1, p 81-88, 1982. 2 Fig, 4 
Tab, 17 Ref. 


Descriptors: *Macroinvertebrates, *Macrophytes, 
*Clutha Valley, *New Zealand, *Lake Wanaka, 
*Lake Roxburgh, *Upper Clutha River, Ecology, 
Abundance, Ecological distribution, Biomass, 
Habitats, Aquatic habitats. 


The invertebrate communities associated with 3 
native aquatic macrophytes (Potamogenton chee- 
semanii, Myriophyllum propinquum and Chara- 
ceae) and 3 adventive species (Elodea canadensis, 
Lagarosiphon major, and Ranunculus fluitans) in 
Lakes Wanaka and Roxburgh and several backwa- 
ters of the Upper Clutha River were studied in 
February-March 1980. Underwater divers obtained 
a total of 24 x 1 sq m macrophyte samples, from 
which the invertebrates were removed. 26 inverte- 
brate taxa were identified, several of which had 
not previously been recorded from macrophyte 
communities in New Zealand. The communities 
were all dominated by the gastropod Potamopyr- 
gus antipodarum, with Physa sp. (Mollusca) or 
Chironomidae (Diptera) being sub-dominant. 
Overall, the mean abundance of invertebrates was 
1585/sq m, and the mean biomass of invertebrates 
was 0.994 g/sq m. The Characeae had the highest 
mean abundance and biomass of invertebrates, and 
P. cheesemanii the lowest. Significant differences 
in invertebrate abundance and biomass occurred 
between some of the macrophyte habitats, but 
there appeared to be no preference by the inverte- 
brate fauna for either indigenous or adventive ma- 
crophyte species as a habitat. (Author’s abstract) 
W85-01630 


OF FLUCTUATIONS IN WATER 
LEVEL AND GROWTH OF LAGAROSIPHON 
MAJOR ON THE AQUATIC VASCULAR 
PLANTS IN LAKE ROTOMA, 1973-80, 
Auckland Univ. (New Zealand). Dept. of Botany. 
J. S. Clayton. 
New Zealand Journal of Marine and Freshwater 
Research, Vol. 16, No. 1, p 89-94, 1982. 1 Fig, 1 
Tab, 20 Ref. 


Descriptors: *Mosses, *Macrophytes, 
Rotoma, *New Zealand, *Ecological 


*Lake 
effects, 





*Water level fluctuations, Plant rere Flora, 
Lakes, Erosion, Silting, Drying, Habitats. 


Fluctuations in water level and the growth of the 
introduced exotic Lagarosiphon major (Ridley) 
Moss have significantly influenced the submerged 
vegetation of Lake Rotoma, New Zealand, over 
the period 1973-80. Low lake levels temporarily 
reduced the proportion of native vascular plants b' 

removing available shallow-water habitats ¢ neohe 
erosion, siltation, or desiccation. High lake levels 
have allowed native vascular plants to re-establish 
from seed and rhizomes. Fluctuations in water 
level appear to have reduced the long-term re- 
placement of native species by L. major, which has 
none the less spread progressively around the lake. 
Waterlevel fluctuations enhanced its rate of frag- 
mentation, and thus its dispersal and establishment. 
The annual increase in the proportion of L. major 
has been primarily at the expense of the shallow- 
water characean algae but also partly by competi- 
tive displacement of native vascular plants. The 
southwest inlet of Lake Rotoma had an exception- 
ally high ge density, with up to 3518 g/sq m dry 
weight of L. major (believed to be a world record 
for submerged plant biomass); this is attributed to 
local enrichment and protection from wave expo- 
sure. (Author’s abstract) 

W85-01631 


21. Water In Plants 


USE OF A WET-SURFACE WEIGHING LYSIM- 
ETER SYSTEM IN RAINFALL INTERCEP- 
TION STUDIES OF HEATHER (CALLUNA 
VULGARIS), 

Institute of 4 rology. Wallingford a 

I. R. Calder, R. all, R. J. Harding, and I. R 
Wright. 

Journal of Climate and Ap gr Meteorology, Vol. 
23, No. 3, p 461-473, March, 1984. 7 Fig, 5 Tab, 46 
Ref, 1 Append. 


Descriptors: *Killin, *Scotland, *Heather, *Lysim- 
eter, *Rainfall interception, *Aerodynamic resist- 
ance, Water vapor, Penman-Montieth equation, 
Canopy, Heat transfer, Moisture meters, Air tem- 
perature, Wet-bulb depression, Interception. 


A portable, wet-surface lysimeter system, for meas- 
uring the in situ interception characteristics of 
short to medium height vegetation was developed. 
The system, comprising an electronic balance and 
meteorological sensors linked to a microcomputer, 
has been used successfully at a number of 

sites of widely varying topography. The method 
allows direct measurement of the aerodynamic re- 
sistance (r sub v) to the transport of water vapor 
from a source to a reference position, by solution 
of the Penman-Monteith equation, using vegetation 
samples in situ; it makes no assumptions about the 
equality of the resistances to latent and sensible 
heat transfer. Two sites near Killin in Scotland, 
vegetated predominately with heather, were moni- 
tored over the period 31 August-17 September 
1981. Meteorological variables monitored were air 
temperature and wet-bulb depression, at 1.2 m 
above the top of the plant canopy, net radiation 
and the wind speed at 2 m above the top of the 
canopy. The canopy surface temperature and soil 
heat flux were also monitored. The lysimeter was 
placed in a pit and the removed vegetation, with its 
root system undisturbed, was placed on top of a 
fiberglass tray which rests on the electronic bal- 
ance. The aerodynamic resistance was found to be 
r sub v = (20.0 + or - 2.0) x u(-(0.60 +/- 0.06)), 
where u is the mean windspeed; the canopy capac- 
ity of intercepted water was found to be (1.4 +/- 
0.2) mm. (Collier-[VI) 

W85-01154 


SOIL, WATER AND NUTRIENT CONSERVA- 
TION BY CERTAIN RIPARIAN HERBS, 
Banaras Hindu Univ., Varanasi (India). Centre for 
Advanced Study in Botany. : 

For prey pe Aaa entry see Field 2J. 
W85-01156 


SIMULATION OF THE UTILIZATION OF 
WATER AND OF PLANT PRODUCTION OF A 


WATER CYCLE—Field 2 


Erosion and Sedimentation—Group 2J 


SAHELIAN PHYTOCENOSE IN SENEGAL 
(SIMULATION DE L’UTILISATION DE L’EAU 
ET DE LA PRODUCTION VEGETALE D’UNE 
PHYTOCENOSE SAHELIENNE DU _ SEN- 
EGAL), 

Centre National de la Recherche Scientifique, 
Montpellier (France). Centre d’Etudes Phytosocio- 
logiques et Ecologiques Louis-Emberger. 

S. Rambai, and A. Cornet. 

Acta Ecologica/Ecologia Plantarum, Vol. 3, No. 
4, p 381-397, 1982. 7 Fig, 3 Tab, 46 Ref. 


Descriptors: *Senegal, *Sahelian zone, *Model 
studies, *Plant production, *Water use, *Simula- 
tion, Phytocenose, Productivity, Rainfall distribu- 
tion, Evaporation, Evapotranspiration. 


Located in the sahelian zone of Senegal, the inves- 
tigated site consists of grassland on sandy soil, 

dominated by annuals, C sub 4 grasses with associ- 

ated legumes. The ARFEJ model described, uses 
simplified characteristics of the system to predict 
soil water and plant production, under the assump- 
tion that water is the limiting factor. Three model 
coefficients were calculated with the data of 1975 
and 1976. The model was then tested using the 
1977 to 1978 data. The results show (a) the effect 
of rainfall distribution on evaporation from bare 
soil; the mean of this evaporation was 28 % (range 
22-34 %) of total actual evapotranspiration, (b) 
during the short period of fast growth, the ratio of 
produced dry matter to transpired water was about 
0.88 g dry matter/kg H2O. (Author’s abstract) 
W85-01179 


DRAINAGE-TILLAGE INTERACTION ON 
CLERMONT SOIL, 

Agricultural Research Service, Columbus, OH. 
For primary bibliographic entry see Field 2G. 
W85-01184 


LEAF WATER POTENTIALS FOR MANAGE- 
MENT OF HIGH FREQUENCY IRRIGATION 
ON APPLES, 

Agricultural Research Service, Prosser, WA. Irri- 
gated Agriculture Research and Extension Center. 
For primary bibliographic entry see Field 3F. 
W85-01190 


TEST AND ANALYSIS OF A MODEL OF 
WATER USE BY SOGHUM, 

C. H. M. van Bavel, R. J. Lascano, and L. 
Stroosnijder. 

Soil Science, Vol. 137, No. 6, p 443-456, June, 
1984. 7 Fig, 1 Tab, 26 Ref. 


Descriptors: *Water use, *Soil-water-plant rela- 
tionships, *Model studies, *Sorghum, Moisture 
stress, Soil water, Water balance, Evapotranspira- 
tion, Simulation. 


A well developed sorghum crop was used to vali- 
date a water use and uptake model proposed by 
Van Bavel and Ahmed (1976, Ecol. Modeling 2: 
189-212.). Test conditions involved both situations 
in which soil water supply was ample and in which 
it was restricting. The WATBAL model was in- 
tended to quantify, in a simple manner, plant-soil 
water relations as the quantity and the distribution 
of soil water available for root uptake varied. It 
does not entail local empiricisms, nor is it tailored 
to the climate of the location where it was tested. 
The model appeared adequate in calculating eva- 
potranspiration and the amount of water in the soil 
profile, considering the uncertainty of both meas- 
urement and simulation. The prediction of the dis- 
tribution of water in the profile over a 50-d period 
is less accurate, likely due to the assumption of a 
physically homogeneous profile and a simplified 
root distribution. Surface layer water content was 
correctly predicted. This could not have been pos- 
sible without hypothesizing, in the basic algorithm 
for root water uptake, that water flows as readily 
out of the root system as into it, depending upon 
the direction of the hydraulic gradient between soil 
and root system. Speculations based on WATBAL 
suggest that there will be a large variation in the 
crop canopy-air temperature differential and that 
this differential will be closely correlated to 
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canopy water stress, but not to the daily transpira- 
tion. (Baker-IVI 
W85-01278 


2J. Erosion and Sedimentation 


ALLUVIAL STRATIGRAPHY AND RADIO- 
CARBON DATING ALONG THE DUCK RIVER, 
TENNESSEE: IMPLICATIONS REGARDING 
FLOOD-PLAIN ORIGIN, 

Arizona Univ., Tucson. Dept. of Geosciences. 

G. R. Brakenridge. 

Geological Society of America Bulletin, Vol. 95, 
No. 1, p 9-25, January, 1984. 9 Fig, 1 Tab, 47 Ref. 
TVA contract TV-49244AA. 


Descriptors: *Duck River, *Tennessee, *Carbon 
radioisotopes, *Stratigraphy, *Alluvial deposits, 
Sedimentation, Pollen, Flood plains, Environmen- 
tal effects, Hydrological regimes, Agriculture, 
Sediments, Accretion, Aggradation. 


The Duck River is an ingrown meandering river in 
Tennessee. Artificial exposures of the stratigraphy 
were created by 18 backhoe trenches along a 32 
km reach of the river. On the basis of these excava- 
tions and radiocarbon dates, a history of flood- 
plain sedimentation was traced. Analysis of pollen 
was used for paleoclimactic determinations. Four 
lithostratigraphic alluvial formations and eight 
chronostratigraphic subdivisions occur along the 
middle Duck River Valley. Each late Quaternary 
flood-plain accumulation consists of about 2 m of 
sandy and gravelly bottom-stratum facies overlain 
by 2.5 to 4 m of clayey and silty top-stratum facies. 
An additional 1 to 2 m of clayey and silty ‘terrace 
veneer facies’ blankets all but the youngest accu- 
mulation. The last period of flood-plain stability 
ended in the early 1800s; the introduction of row 
crop agriculture into the basin at this time prob- 
ably caused the historic episode of renewed accre- 
tion that is still under way. These results suggest 
the importance of environmental controls over flu- 
vial systems at times scales of 100 to 10,000 yr. The 
stratigraphic information also indicates that after 
periods of stability and soil development and in 
response to altered hydrologic regimes, the Duck 
River forms new flood plains by lateral and verti- 
cal suspended load accretion on channel banks and 
in-channel bars. At the same time, the older flood- 
plain surface is covered by as much as several 
meters of the younger alluvium and becomes a 
terrace. In contrast, lateral accretion of point-bar 
sands and gravels is not an important flood-plain- 
forming process along this river. (Collier-IVI) 
W85-01131 


RAINFALL-RUNOFF-SEDIMENT YIELD RE- 
LATION BY STOCHASTIC MODELLING, 
Consiglio Nazionale delle Ricerche, Turin (Italy). 
Ist. di Ricerca per la Protezione Idrogeologica nel 
Bacino Padano. 

E. Caroni, V. P. Singh, and L. Ubertini. 
Hydrological Sciences Journal, Vol. 29, No. 2, p 
203-218, June, 1984. 4 Fig, 6 Tab, 11 Ref. 


Descriptors: *Rainfall-runoff relationships, *Sedi- 
ment yield, *Model studies, Transfer functions, 
Noise techniques, Pigeon Roost Creek, Marshall 
County, Mississippi, Time series analysis. 


Two single input stochastic models for obtaining 
estimates of sediment yield in rivers were devel- 
oped based on transfer function plus noise tech- 
niques and calibrated using previously collected 
data from Pigeon Roost Creek, Marshall County, 
Mississippi. Stochastic modeling accounts for the 
time series nature of rainfall. These techniques are 
superior to traditional methods which make use of 
discharge-concentration rating curves. The models 
were fitted to a calibration set of eight events and 
then applied to predict and simulate sediment yield 
for four sets of events. Model calibration requires 
(a) derivation of an estimate of the impulse re- 
sponse function from the estimated cross-correla- 
tion function between the input and output series 
after ‘prewhitening,’ (b) fitting the model to the 
data by minimizing the residual sum of squares, (c) 
the Box-Pierce statistic obtained from the first k 
terms of the residual autocorrelation function. If 
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the model proved inadequate, the autocorrelation 
and cross-correlation functions involving the re- 
siduals of the rejected model indicated what modi- 
fications were to be made in the transfer function 
or the noise. The adaptability of these models to 
real time forecasting schemes was supported and 
they provided some information about the depend- 
ency of sediment yield on rainfall and runoff rates. 
(Collier-IVI) 

W85-01138 


SOIL, WATER AND NUTRIENT CONSERVA- 
TION BY CERTAIN RIPARIAN HERBS, 
Banaras Hindu Univ., Varanasi (India). Centre for 
Advanced Study in Botany. 

R. S. Ambasht, M. P. Singh, and E. Sharma. 
Journal of Environmental Management, Vol. 18, 
No. 2, p 99-104, March, 1984. 3 Tab, 3 Ref. 


Descriptors: *Riparian vegetation, *Riparian land, 
*River Gomti, *India, *Erosion control, Nutrient 
removal, Soil conservation, Water conservation, 
Organic carbon, Nitrogen, Soil porosity. 


In the Indian plains, the dense human populaton 
prevents permanent afforestation of riparian eco- 
systems; ideally, afforestation would stabilize the 
system and check erosion and river meandering. In 
order to assess the quantitative roles of herbaceous 
plants in binding the soil, nutrient conservation and 
retarding water runoff and soil erosion, six species 
dominant on the banks of the River Gomti at 
Jaunpur (India) were selected and planted on slop- 
ing experimental plots in the Botanic Garden, Ban- 
aras Hindu University. Propagules of the following 
dominant rainy season species were selected: Cyn- 
odon dactylon, Phyla nodiflora, Cyperus rotundus, 
Croton bonplandianum, Crotalaria medicaginea, 
and Digiiaria adscendens. Known quantities of 
water were sprayed on vegetated and bare plots, 
and runoff water and soil were collected in sepa- 
rate cemented reservoirs. The soil conservation 
value of selected grasses and sedge was found to 
range from 87.6 to 95.4%, and of dicotyledon 
weeds from 52.8 to 93.8%. The plants retarded 
water runoff by about 60%, compared with the 
bare plot. Water conservation values for herba- 
ceous cover, compared with the bare plot values, 
ranged from 65 to 74% for grasses and sedge, and 
27 to 72% for dicotyledon weeds. Organic carbon 
and nitrogen content were conserved and soil po- 
rosity and waterholding capacity were improved 
by C. dactylon, P. nodiflora, C. rotundus, and D. 
adscendens. (Collier-IVI) 

W85-01156 


EROSION ON LOGGING ROADS IN NORTH- 
WESTERN CALIFORNIA: HOW MUCH IS 
AVOIDABLE, 

J. D. McCashion, and R. M. Rice. 

Journal of Forestry, Vol. 81, No. 1, p 23-26, Janu- 
ary, 1983. 6 Fig, 2 Tab, 8 Ref. 


Descriptors: *California, *Forest management, 
*Erosion rates, *Logging roads, Erosion control, 
Roads, Road construction. 


A survey of logging roads in northwestern Califcr- 
nia to assess sources of erosion indicated that not 
all road-related erosion is preventable. The inven- 
tory included 344 miles of roads in Del Norte, 
Humboldt, Siskitou, and Trinity Counties; also in- 
cluded in the survey were 30,300 acres of commer- 
cial timberland. Erosion from a harvest area was 
compared to erosion on road rights-of-way. The 
roads surveyed included seasonal roads, all-weath- 
er secondary roads, and main-haul roads. Every 
0.2 miles on the roads, the slope, grade, aspect, cut- 
and-fill heights, and other descriptors were record- 
ed. Erosional events were classified as either natu- 
rally derived events, unavoidable road-related ero- 
sion, or avoidable road-related erosion. At most, 
about 24 percent of the erosion measured on the 
logging roads could have been prevented by con- 
ventional engineering methods (avoidable road-re- 
lated erosion) and 37 percent was unavoidable 
(caused by site conditions and choice of align- 
ment). On the timberland, an estimated 40 percent 
of the total erosion associated with management of 
the area was found to have been derived from the 


road system and 60 percent came from the logged 
area. (Collier-IVI) 
W85-01164 


RICS, 
Pennsylvania State Univ., University Park. Dept. 
of Agricultural Engineering. 
L. S. Fisher, and A. R. Jarrett. 
Transactions of the ASAE, Vol. 27, No. 2, p 429- 
436, March-April, 1984. 14 Fig, 6 Tab, 17 Ref. 


Descriptors: *Erosion, *Subsurface drainage, *Fil- 
ters, *Sediment retention, Soil filters, Suspended 
solids, Suspended load, Sand, Silt, Clay. 


Improved land management practices are needed 
to reduce the excessive erosion resulting from rap- 
idly changing land use. Several researchers have 
successfully used synthetic filter fabrics as soil 
retention barriers in subsurface drainage — 
tions. Hence, synthetic filter fabrics have the 
tential to remove suspended soil particles resulting 
from erosion. Six synthetic filter fabrics were in- 
vestigated for particle retention and water trans- 
missibility when subjected to a flowing soil suspen- 
sion. Four replicate tests were performed with 
sand, coarse silt, and silt-clay soil suspensions. All 
fabrics successfully removed sand particles (> 75 
micro m) from suspension. Various amounts of 
coarse silt my ows (75 to 37 micro m) were re- 
moved by the fabrics tested and these filter fabrics 
were generally ineffective filters of silt-clay parti- 
cles (< 37 micro m). When significant quantities of 
soil particles were retained, filter clogging reduced 
each fabric’s ability to transmit water. A definite 
compromise exists between a filter fabric’s ability 
to remove soil particles while transmitting water 
flow. (Author’s abstract) 

W85-01189 


TOWARDS A BETTER DEFINITION OF THE 
THREE TYPES OF SEDIMENT TRANSPORT 
(POUR UNE MEILLEURE DEFINITION DES 
TROIS TYPES DE TRANSPORT DE SEDI- 
MENTS), 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Inst. fuer Hydromechanik und Was- 
serwirtschaft. 

A. Gyr. 

Journal of Hydraulic Research, Vol. 21, No. 1, p 1- 
15, 1983. 4 Fig, 3 Tab, 20 Ref. 


Descriptors: *Sediment transport, *Sedimentation, 
*Fluid mechanics, *Turbulent flow, *Statistical 
models, Bed load, Wash load, Saltation, Suspended 
load, Vortices, Eddies. 


It is common to separate the sediment transport of 
rivers into bed load, wash load and suspended 
load; however, there are no unique criteria for 
distinguishing between the three types of loads. 
The distinction between saltation (leaping into the 
flow and then resting on the bed) and suspension 
delimits two methods of hydraulic transportation 
which follow different laws. Sediments which 
move as surface creep or saltation and which are 
supported by the bed, are called bed load. Sedi- 
ments which are suspended and supported by flow 
are called suspended load. Wash load is that frac- 
tion of the total amount of transported sediment 
that is not in the bed layer. Using the concept of 
coherent structures for turbulent flow, only the 
shear events (burst phenomena) are able to trans- 
port the larger grain sizes of the sediment. Coher- 
ent structures are vortex elements or shearlayer 
areas which are interacting with each other in a 
deterministic way. The new description for sedi- 
ment transport is composed of a determinate part 
for modeling the interaction of the sediment parti- 
cles with the organized motion and a statistical 
formulation which takes care of the distribution of 
the events and of the statistical distribution of their 
convective motion. A consistent set of criteria for 
defining the three types of loads was developed. 
(Collier-IVI) 

W85-01227 


TRANSPORT OF NON-UNIFORM  SEDI- 
MENTS (TRANSPORT DE SEDIMENTS NON 
UNIFORMES), 


Ministry of Works and Development, Wellington 
(New Zealand). 

G. T. Proffitt, and A. J. Sutherland. 

Journal of Hydraulic Research, Vol. 21, No. 1, p 
33-43, 1983. 5 Fig, 2 Tab, 16 Ref. 


Descriptors: *Sediment transport, *Bed load, *Par- 
ticle size, Fluid mechanics, Exposure corrections, 
Model studies, River beds. 


Sediment non-uniformity influences the water-sedi- 
ment interaction; for most rivers with mean bed- 
material size greater than 2 or 3 mm, the geometric 
standard deviation of the grading curve exceeds 
1.3. Bed load transport prediction methods can be 
adopted for non-uniform sediments by defining an 
exposure correction which allows for the increased 
mobility of coarse icles and the decreased mo- 
bility of fine particles in a mixture compared with 
their mobility in a uniform sediment bed. Labora- 
tory experiments led to a way of modifying two 
existing transport rate formulae so that transport 
rates and size distributions of transported material 
could be predicted knowing the hydraulic condi- 
tions and the bed-material grain size distribution. 
The Ackers and White and the Paintal transport 
formulas were modified accordingly and used suc- 
cessfully on laboratory data. When used with labo- 
ratory data in which the source material distribu- 
tion is well defined and for which the experiments 
can be well controlled acceptable agreement be- 
tween measured and predicted quantities was ob- 
tained. Difficulties in defining bed-material distri- 
butions and the possibility of overpassing in sand/ 
gravel systems are reflected in the results obtained 
using data from four rivers. (Collier-IVI) 
W85-01229 


ELECTROMAGNETIC DEVICE FOR AUTO- 
MATIC DETECTION OF BEDLOAD MOTION 
AND ITS FIELD APPLICATIONS, 

Birkbeck Coll., London (England). 

I. Reid, A. C. Brayshaw, and L. E. Frostick. 
Sedimentology, Vol. 31, No. 2, p 269-276, Febru- 
ary, 1984. 5 Fig, 24 Ref. 


Descriptors: *Sediment transport, *Measuring in- 
struments, *Bed load, Sensors, Entrainment, Parti- 
cles, Alluvial channels, Automation. 


A new sensor for the continuous and unmanned 
detection and recording of bedload motion is de- 
scribed. The sensor acts in the same fashion as a 
conventional metal detector but is elongate and 
installed permanently in the bed of an alluvial 
channel. Artificial clasts are labelled with short 
lengths of ferrite rod and are seeded upstream from 
the sensor, replacing bed particles. It was initially 
hoped that particles of different size (enclosing 
different oy of ferrite rod) would be detecta- 
ble. But the large range of possible travel attitudes 
and transport velocities made this less certain and 
so, for the present, this was abandoned in favor of 
a standard particle size. The entrainment of seeded 
clasts takes them over the sensor where they dis- 
tort the magnetic field and produce a change in 
inductance that is detected and recorded. A field 
installation demonstrates the value of the sensor by 
revealing for the first time in coarse-grained alluvi- 
um the spasmodic nature of particle motion remi- 
niscent of kinematic waves. The study also illus- 
trates the importance of pebble clusters in delaying 
particle entrainment. (Baker-IVI) 

W85-01276 


SIDE-SCAN TARGETS IN LAKE SUPERIOR - 
EVIDENCE FOR BEDFORMS AND SEDI- 
MENT TRANSPORT, 

Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 

R. D. Flood, and T. C. Johnson. 

Sedimentology, Vol. 31, No. 3, p 311-333, June, 
1984. 15 Fig, 33 Ref. NSF grants OCE 81-10412 
and OCE 80-18339. 


Descriptors: *Lake beds, *Bedforms, *Sediment 
transport, *Lake Superior, Sonar, Side-scan sonar, 
Sedimentology, Great Lakes, Measuring instru- 
ments, Currents, Morphology, Bottom currents. 





A high resolution side scan sonar survey of the 
lake bed off the Keweenaw Peninsula, Lake Supe- 
rior, demonstrates that bottom currents are affect- 
ing lake bed morphology at depths up to 240 mm. 
Numerous lineations which run parallel to the 
shore appear to be sand ribbons. A field of sedi- 
mentary furrows which occurs in one area demon- 
strates the long-term directional stability of the 
near bottom flow. Large, unusual ring-like or arcu- 
ate depressions, 100-300 m in diameter and 2-5 m 
deep, are common throughout the western half of 
Lake Superior. These rings themselves do not 
appear to have been formed by bottom currents, 
but may have developed as water was released by 
the rapid compaction of ial sediments which 
underlie the lake bed. Off the Keweenaw Peninsula 
the forms of the rings have been modified by 
bottom currents. The bottom currents which have 
modified the lake bed are probably generated 
when storms cross the lake at times when it is 
poorly stratified. The study provides valuable in- 
sight into the present day sediment dynamics of a 
large lake, and suggests that lake beds may be 
more dynamic sedimentary environments than gen- 
erally believed. Also demonstrated is the fact that 
there can be significant lateral variability in bottom 
character and structure over short distances, even 
in the center of the lake. (Baker-IVI) 

W85-01277 


EROSION OF EARTH COVERS USED IN 
SHALLOW LAND BURIAL AT LOS ALAMOS, 
NEW MEXICO, 

Los Alamos National Lab., NM. 

For primary bibliographic entry see Field 5G. 
W85-01282 


PROPOSAL ON AN ECOLOGICAL BASIS FOR 
THE CLASSIFICATION OF RECENT UNDER- 
WATER SOILS IN RIVERS (EIN VORSCHLAG 
ZUR KLASSIFIZIERUNG REZENTER UNTER- 
WASSERBODEN VON FLUSSEN AUF OKOLO- 
GISCHER GRUNDLAGE), 

Technische Univ., Munich (Germany, F..i.). Lehr- 
stuhl fuer Bodenkunde. 

For primary bibliographic entry see Field 5C. 
W85-01370 


DECOMPOSITION AND SEDIMENTATION 
PROCESSES IN OLIGOTROPHIC, SUBARC- 
TIC LAKE THINGVALLA, ICELAND, 

Odense Univ. (Denmark). 

For primary bibliographic entry see Field 2H. 
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SUSPENDED SEDIMENT DISTRIBUTION IN 
WAVE FIELD, 

National Water Research Inst., Burlington (Ontar- 
io). Hyrdraulics Research Div. 

M. G. Skafel, and B. G. Krishnappan. 

Journal of Waterway, Port, Coastal and Ocean 
Engineering, Vol. 110, No. 2, p 215-230, May, 
1984. 11 Fig, 1 Tab, 17 Ref, 1 Append. 


Descriptors: *Suspended sediments, *Wave action, 
*Mathematical models, Diffusion, Bed load, Shear 
velocity, Orbital velocity, Bed layer thickness, Re- 
suspension, Particle size. 


A simple mathematical model to predict suspended 
sediment concentration due to wave agitation is 
formulated using the diffusional approach. The 
classical Schmidt equation is solved to obtain the 
vertical distribution for time-averaged sediment 
concentration. The diffusion coefficient is assumed 
to be proportional to the product of shear velocity 
at the bed and orbital velocity just outside the 
boundary layer. A bed layer concept is proposed 
to evaluate the absolute values of sediment concen- 
tration as a function of the height from the bed 
knowing the wave parameters such as the wave 
height, period and the mean water depth and the 
sediment characteristics such as the grain size and 
the specific gravity. Laboratory experiments are 
used to evaluate the dimensionless diffusion coeffi- 
cient and the bed layer thickness in terms of the 
dimensionless parameters controlling the phenome- 
non. The present formulation is compared with the 
experimental data of other investigators and a rea- 
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sonable agreement between the two is obtained. 
(Author’s abstract) 
W85-01501 


SUSPENDED SEDIMENT TRANSPORT AND 
BEACH PROFILE EVOLUTION, 

Coastal Engineering Research Center, Fort Bel- 
voir, VA. 

W. R. Dally, and R. G. Dean. 

Journal of Waterway, Port, Coastal and Ocean 
Engineering, Vol. 110, No. 1, p 15-33, February, 
1984. 12 Fig, 16 Ref. 


Descriptors: *Suspended sediments, *Sediment 

transport, *Beaches, Mathematical models, Com- 

| ~ 2d models, Wave action, Storms, Tidal effects, 
ater level, Storm surges. 


A simplified analytic investigation of the local 
suspended sediment transport in the onshore-off- 
shore mode is performed, and is then adapted for 
computer solution to model beach profile evolu- 
tion. The transport scheme involves both first 
order wave induced and mean ‘return flow’ cur- 
rents, coupled with an ey shaped sedi- 
ment concentration profile. Five criteria for a 
‘good’ model are established, four of which are at 
least qualitatively satisfied by the present work. 
The model generates profiles of either the normal 
or storm types, depending on the wave conditions 
and sediment characteristics. The normal profiles 
are monotonic and concave upwards while the 
storm profiles contain one or more bars. The 
model responds to changes in water level due to 
tides, storm surge, or long-term fluctuations, and 
the relative rates of profile evolution appear to be 
correct. More research is required before quantita- 
tive accuracy can be achieved. (Author’s abstract) 
W85-01503 


RIVER BED RESPONSE TO MAN-MADE 
CHAN 


GES, 
Florence Univ. (Italy). Dept. of Civil Engineering. 
E. Paris. 
Proceedings of the Institution of Civil Engineers, 
Part 2, Vol. 77, p 67-77, March, 1984. 5 Fig, 1 Tab, 
20 Ref, 1 Append. 


Descriptors: *Alluvial channels, *River beds, 
Channel morphology, Sediment transport, Bed 
slope, Hydraulic properties. 


In spite of the complex nature of alluvial channel 
morphology, simplified models can be beneficial 
for evaluating the type and relative magnitude of 
river bed response. A method to estimate bed slope 
and flow depth variations, induced by human ac- 
tivity, in alluvial channels is developed using the 
Ackers and White (J. Hydraul. Div. Am. Soc. Civ. 
Engrs., 1973, 99, No. HY11, 2041-2060) sediment 
transport formulas and the White, Paris and Bet- 
tess (Proc. Instn. Civ. Engrs., 1980, 69, 737-750) 
friction relationships. Some examples are presented 
to show how artificial narrowing of a channel 
reach, or change in sediment concentration, may 
affect channel hydraulic characteristics. (Moore- 


IVI) 
W85-01535 


INITIATION OF SEDIMENT TRANSPORT IN 
GRAVEL STREAMS, 

Hydraulics Research Station, Wallingford (Eng- 
land). 

R. Bettess. 

Proceedings of the Institution of Civil Engineers, 
Part 2, Vol. 77, p 79-88, March, 1984. 6 Fig, 5 Ref. 


Descriptors: *Sediment transport, *Initiation of 
motion, *Gravel streams, Bed materials, Particle 
size, Friction, Turbulence, Roughness. 


Using the Shields’ curve, predictions can be made 
of the critical conditions at which initiation of 
motion will take place for sediment transport in 
sand channels of mild siope. The results for a 
number of experimental studies using coarse bed 
materials in steep channels do not seem to agree 
with the classical Shields’ approach to initiation of 
motion. The Shields’ equation and the rough-tur- 
bulent friction law may be combined to give a 
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particularly simple method of determining critical 
conditions for the initiation of motion for sedi- 
ments with diameters greater than 2.5 mm. In 
conditions of very large relative roughness, the 
critical mobility, instead of being constant, be- 
comes dependent on the parameter d/k sub s, so 
that the Shields curve must be replace by a family 
* pia for different values of d/k sub s. (Moore- 
) 
W85-01536 


MAGNETIC SUSCEPTIBILITY OF SEDI- 
MENTING MATERIAL TRAPPED IN LOUGH 
NEAGH, NORTHERN IRELAND, AND ITS 
EROSIONAL SIGNIFICANCE, 

Coventry (Lanchester) Polytechnic (England). 
Dept. of Geography. 

J. A. Dearing, and R. J. Flower. 

Limnology and Oceanography, Vol. 27, No. 5, p 
969-975, September, 1982. 4 Fig, 14 Ref. 


Descriptors: *Sedimentation, *Magnetic studies, 
*Erosion, *Lough Neagh, *Northern Ireland, 
Rainfall, Battery, Antrim Bay, Maine River, Six 
= Water, Channel erosion, Ferrimagnetic min- 
erals. 


The magnetic susceptibility of sedimenting materi- 
al trapped at two sites in Lough Neagh , oe been 
measured over | year. Sedimenting material was 
collected at two sites in Lough Neagh: the Battery 
and Antrim Bay. The Battery site was in the open 
lake where the direct influence of riverborne sedi- 
ment could be expected to be small. The Antrim 
Bay site was in the northeast arm of the lake near 
relatively large inflows from two rivers, the Maine 
and Six Mile Water. A close similarity was ob- 
served between the magnetic mineralogies of the 
two sets of sediments, suggesting that the internal 
mixing forces within Lough Neagh result in a 
deposition of sediments with similar assemblages of 
ferrimagnetic minerals over different parts of the 
lake bed. In view of the clear dominance by basal- 
tic soils in the northeast of the catchment as 
sources of inwashed ferrimagnetic minerals, it 
seems likely that the magnetic properties of all 
Lough Neagh sediments reflect inputs of material 
from the River Maine and Six Mile Water. These 
two rivers have catchments consisting of almost 
entirely basaltic deposits and together provide 
about 26% of the total stream flow into the lake. 
There are no extensive areas of arable farmland in 
the Lough Neagh catchment, though formerly 
there was more tillage. Hence the major source of 
eroded allogenic sediment is unlikely to be the 
uppermost soil layers, but rather the sides of 
streams and river channels composed of subsoil 
and unconsolidated deposits. (Baker-IVI) 
W85-01595 


OVERLAND FLOW AND SEDIMENT DELIV- 
ERY: AN EXPERIMENT WITH SMALL SUB- 
DRAINAGE IN SOUTHWESTERN PONDERO- 
SA PINE FORESTS (COLORADO, U.S.A.), 
Rocky Mountain Forest and Range Experiment 
Station, Tempe, AZ. Forestry Sciences Lab. 

B. H. Heede. 

Journal of Hydrology, Vol. 72, No. 3/4, p 261-273, 
June, 1984. 3 Fig, 2 Tab, 18 Ref. 


Descriptors: *Overland flow, *Sediment transport, 
*Pine Trees, *Arizona, *Coconino Plateau, *Sur- 
face runoff, *Erosion pavements, *Forest hydrolo- 
gy, Forest watersheds, Runoff volume, Runoff 
rates. 


Overland flow and sediment delivery were studied 
in 14 small Ponderosa pine forest subdrainages 
within two 60 ha watersheds on the Coconino 
Plateau of the Colorado Plateau Physiographic 
Province near Flagstaff, Arizona. The study sites 
ranged in size from 0.02 ha to 0.3 ha. Runoff and 
sediment collectors at the bottom of the subdrain- 
ages conveyed the water-sediment mixtures into 
storage tanks. Sediment delivery from undisturbed 
forest floor practically was nil. Sources for sedi- 
ment production were roads and erosion pave- 
ments and were not universally distributed on the 
watersheds. Most erosion pavements were the 
result of selected timber harvest 42 years ago. 
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When undisturbed forest floor was located be- 
tween the source area and collector, the effect of 
the source area was offset; increased infiltration 
into the undisturbed forest floor was responsible by 
reducing overland flow. Buffer strips are important 
for reducing sediment delivery in this study area. 
(Collier-IVI) 

W85-01612 
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CARBON, NITROGEN, AND PHOSPHORUS 
TRANSPORT BY WORLD 

Ecole Normale Superieure, Paris (France). Lab. de 
Geologie. 

M. Meybeck. 

American Journal of Science, Vol. 282, No. 4, p 
401-450, April, 1982. 8 Fig, 11 Tab, 134 Ref. 


Descriptors: *Rivers, *Cycling nutrients, *Nitro- 
gen, *Phosphorus, *Carbon, Organic carbon, Dis- 
solved solids, Precipitation, Water pollution 
sources, Fate of pollutants. 


The various forms (dissolved and particulate, or- 
ganic and inorganic) of carbon, nitrogen, and phos- 
phorus in world rivers are reviewed. Specific 
topics of discussion include basic data and proce- 
dures used in river transport budgets; computation 
methods used in budgets, such as the use of simple 
extrapolation, typology, support parameters, use of 
small representative watersheds, and the direct es- 
timate of additional inputs due to man’s activities; 
and the origin of basic data. Major oa on 
organic carbon, nitrogen, and phosphorus levels 
and loads in rivers are described. World average 
concentrations and river loads of the various C, N, 
and P forms are listed tabularly. The influence of 
man’s activity on river nutrient transport has been 
studied through comparisons of neighboring wa- 
tersheds, the evolution with time of nutrient level 
in representative rivers since the beginning of in- 
tensive agriculture and the industrial era, and 
direct measurements of various pollutant sources 
such as urban wastes, discharges, and agricultural 
runoff. Results are presented from studies dealing 
primarily with the evolution approach to measure- 
ment. Rivers are a major link between continents 
and oceans. They can be considered from one 
viewpoint as an output of terrestrial ecosystems 
and land erosion processes, and from the other 
viewpont as an input to the ocean systems. These 
two viewpoints are considered together with the 
modification of the transfer rates resulting from 
man’s activities. (Baker-IVI) 

W85-01299 


PYRITE AND SIDERITE FORMATION IN 
BRACKISH AND FRESHWATER SWAMP 
SEDIMENTS, 


Copenhagen Univ. (Denmark). Inst. of General 
Geology. 

D. Postma. 

American Journal of Science, Vol. 282, No. 8, p 
1151-1183, October, 1982. 16 Fig, 4 Tab, 49 Ref. 


Descriptors: *Sediments, *Swamps, ‘*Siderite, 
*Pyrite, Geochemistry, Brackish water, Natural 
waters, Vivianite, Phosphates, Interstitial water. 


Siderite and pyrite are found in large amounts and 
spatially well separated in Skjerna delta swamp 
sediments. Small amounts of vivianite are found 
associated with siderite. Siderite occurs as loose 
aggregates of microcrystalline carbonate, while 
pyrite is present dominantly as framboids. Vivian- 
ite is mostly found as very small crystallites with 
the occasional occurrence of large crystals. Sider- 
ite is associated with freshwater sediments, while 
pyrite is found in brackish water. This conclusion 
was based on sedimentological data as well as on 
analyses of chloride concentrations in the pore 
waters. Vivianite is found together with siderite in 
freshwater sediments. The freshwater sediments 
contain much higher phosphate concentrations 
than brackish water sediments while the reverse is 
found in the pore waters. (Baker-IVI) 

W85-01300 


CONCENTRATION AND ISOTOPIC FRAC- 
TIONATION OF OXYGEN DISSOLVED IN 
FRESHWATER AND SEAWATER IN EQUILIB- 
RIUM WITH THE ATMOSPHERE, 

Amherst Coll., MA. Dept. of Physics. 

B. B. Benson, and D. Krause, Jr. 

Limnology and wy SE Vol. 29, No. 3, p 
602-632, May, 1984. 4 Fig, 9 Tab, 22 Ref. NS 
grant OCE-8019886. 


Descriptors: *Oxygen isotopes, *Seawater, *Dis- 
solved oxygen, Isotope studies, Salinity, Water 
temperature, Solubility. 


Previous work on the solubility of oxygen in fresh- 
water has been extended to seawater. Measure- 
ments of the Henry coefficient in the ranges 0 
degrees < t < 45 degrees C and 0 < S < 50 fit 
the Setschenow relationship for the variation with 
salinity. The temperature dependence of the Sets- 
chenow coefficient for oxygen is found to be K = 
0.0225034 - 13.6083/T + 2,565.68/T sq. The equa- 
tion for the Henry coefficient as a function of 
temperature and salinity is used to calculate values 
for unit standard atmospheric concentrations 
(USAC) in freshwater and seawater in equilibrium 
with air at a total pressure of 1 atmosphere. It is 
estimated that the possible error in the new USAC 
values is no greater than +/- 0.1% and probably 
less. Tables and equations are presented for obtain- 
ing accurate USAC values in the ranges 0 degrees 
< t < 40 degrees C and 0 < S < 40. Simple 
procedures are given for calculating standard at- 
mospheric concentrations at pressures different 
from 1 atm. The presence of sea salt has a negligi- 
ble effect on the fractionation of the oxygen iso- 
topes during solution. (Author’s abstract) 
W85-01334 


KINEMATIC MODELS FOR SOIL MOISTURE 
AND SOLUTE TRANSPORT, 

Texas Univ. at Austin. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 2G. 
W85-01343 


ASSESSMENT OF THE SPATIAL VARIATION 
IN THE CHEMICAL COMPOSITION OF 
BULK PRECIPITATION WITHIN AN UPLAND 
CATCHMENT, 

Institute of Terrestrial Ecology, Bangor (Wales). 
B. Reynolds. 

Water Resources Research, Vol. 20, No. 6, p 733- 
735, June, 1984. 1 Fig, 2 Tab, 16 Ref. 


Descriptors: *Precipitation chemistry, *Catchment 
areas, *Wales, Elevation, Aspect, Potassium, Col- 
lectors, Sampling. 


Six bulk precipitation collectors were installed at 
four sites in the Cyff catchment and at two sites in 
the Gwy catchment of the Upper Wye on the 
eastern slopes of Plynlimon, in Wales. Bulk pre- 
cipitation was collected weekly for chemical anal- 
ysis over a period of 64 weeks at the six sites. For 
this remote uninhabited upland catchment, aspect 
and elevation appear to have little influence on the 
chemical composition of bulk precipitation. At this 
site, a single collector is adequate for estimating 
solute concentrations in bulk precipitation to 
within + or - 10% of the true mean for all ions 
except potassium, which would require two collec- 
tors. Additional collectors might be deployed to 
cope with sample contamination. To be within + 
or - 5% of the true mean, a large number of 
collectors, up to a maximum of 8 for potassium, 
would be necessary. The variations in rainfall 
catch and its dependence on elevation must also be 
taken into account for calculating the total input of 
solutes to moderate-sized catchments. (Moore-IVI) 
W85-01348 


GROUND-WATER CHEMISTRY OF DIBDIBA 
FORMATION, NORTH KUWAIT, 

Kuwait Univ., Safat. Dept. of Geology. 

F. Al-Ruwaih. 

Ground Water, Vol. 22, No. 4, p 412-417, July- 
August, 1984. 10 Fig, 2 Tab, 4 Ref. 


*Dibdiba Formation, *Kuwait, 
*Chemical properties, Salinity, 


Descriptors: 
*Groundwater, 


Sodium, Chlorides, Magnesium, Carbonates, Saline 
waters, Regional flow, Acidic water, Alkaline 
water. 


Chemical studies have been carried out on a 
number of water wells from the Dibdiba Forma- 
tion northeast of Kuwait. Water salinity of this 
formation ranges between 3,300 mg/I to 7,000 mg/ 
1, increasing with depth. The water entrapped in 
Dibdiba Formation is mainly sodium chloride type 
which can be differentiated into three different 
groups according to the ranges of concentration of 
the main cations and anions. These groups are: 
(3331113) sodium chloride water type in which Cl 
> Na, group (3333113) sodium chloride water 
type in which Na > Cl. In both groups the se- 
quence of dominant cations is Na > Ca > Mg. 
Group (3333111) sodium chloride water type has 
Na > Cl and the sequence of dominant cations is 
Na > Mg > Ca. Chemical ratios of Ca/Mg, Na/ 
Cl, and Cl/HCO3 were worked out for Dibdiba 
ground water. The ratio of Ca/Mg Dibdiba For- 
mation ranges from 0.4 to 8.58, the ratio of Na/Cl 
ranges between 0.98 to 1.33, and the ratio of Cl/ 
HCO3 is 232. A plot of chemical analysis on a 
trilinear diagram shows that Dibdiba Formation 
ground-water chemical properties are dominated 
by alkalies (Na > Ca) and strong acid (Cl > SO4). 
Water chemistry may reflect the history of the 
flow path indicating regional flow as shown by 
increasing Na(+), Cl(-), SO4(--) and where Ca(+), 
Mg(+) achieve equilibrium. (Author’s abstract) 
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MINIMIZING THE POSSIBLE EFFECTS OF A 
TIDAL POWER BARRAGE ON THE SHORE- 
a POPULATIONS OF THE SEVERN ESTU- 


AR 

University Coll., Cardiff (Wales). Dept. of Zoolo- 
gy. 

For primary bibliographic entry see Field 6G. 
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HYDROLOGY-PLANT COMMUNITY RELA- 
TIONSHIPS IN THE OKEFENOKEE SWAMP, 
National Audubon Society, Naples, FL. Ecosys- 
tem Research Unit. 

M. J. Duever. 

Florida Scientist, Vol. 45, No. 3, p 145-171, 1982. 1 
Fig, 2 Tab, 6 Ref. 


Descriptors: *Swamps, *Plant populations, *Oke- 
fenokee Swamp, Wells, Hydrology, Water table, 
Droughts, Waterlily, Cypress, Marsh, Shrubs, 
Wetlands. 


Seven shallow wells were monitored along a tran- 
sect crossing all of the major habitats in the Okefe- 
nokee Swamp. Water levels, hydroperiods, and 
water table gradients were measured. Although 
there are probably real (but minor) differences in 
the hydroperiods of marsh, shrub, and cypress 
habitats, they are basically successional stages on 
similar sites. Within major habitat types, degree of 
structural development and/or species composition 
was affected by other modifying factors, such as 
depth of organic soil, type of mineral substrate, 
a of seed sources, nutrient availability and 

istory of disturbance. While the differences be- 
tween habitats with regard to ground surface ele- 
vations are minor within the swamp, hydroperiods 
varied from 246 to 346 da during 1977-1978. 
Marsh, shrub, and cypress communities were dry 
for periods of a month or more during 27 of the 36 
yr of record, but waterlily communities were with- 
out surface water for a month or more only during 
16 yr. Ground water flows into the swamp from 
the surrounding uplands except during droughts, 
when the flow is reversed, as indicated by the 
water table gradient analysis. (Baker-IVI) 
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A static water budget model is constructed for the 
Okefenokee Swamp watershed (swamp plus 
upland portions) and decomposed into partition 
units called environs. Flow, storage, intercompart- 
mental transfer and residence time analyses of 
these units are performed by environ analysis to 
determine qualitative and quantitative characteris- 
tics of Okefenokee ecosystem hydrology. The 
model indicates that there are two relatively dis- 
crete subsystems within the watershed. One is the 
surface water compartment of the swamp proper. 
The other consists of the three upland surface- 
watershed subsurface compartments. These subsys- 
tems are each strongly connected within, but only 
moderately connected between by virtue of sur- 
face flows off the uplands and into the swamp. 
This general conception, together with the specific 
conclusions of the results, with which it is consist- 
ent, may now be adopted qualifiedly to guide 
management activities and also future research on 
water relations of the unique and important natural 
heritage of the Okefenokee Swamp ecosystem. 
(Baker-IVI) 
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Wetlands are an important outdoor recreation re- 
source for activities such as sport fishing, hunting, 
camping, picnicking, hiking, nature study, and 
photography. Wetland conservation efforts, where 
they do exist, are frequently based on the biologi- 
cal significance of such areas. Certain fish, water- 
fowl, beaver and muskrat are but a few of those 
who depend on the wetlands for their existence. 
The second most often cited reason for wetlands 
protection is their supposed role in flood control. 
Wetlands act as important water storage reser- 
voirs, but it is likely that only in those situations 
where the wetlands act as groundwater discharge 
areas do wetlands contribute much to base flow. 
Concerning the value of wetlands for water qual- 
ity, a broad range of recent studies deals with the 
impacts of wetlands on the quality of their dis- 
charge waters. Many wetlands have potential for 
removing plant nutrients from incoming waters. 
Sediments, pathogens, and toxic substances may be 
removed as well. Large wetlands often exert re- 
gional climatic effects. While it is not clear how 
these effects differ from those of a body of open 
water, the high surface area to volume ratio and 
the presence of vegetation may well play a signifi- 
cant role. Without strong policies to promote wet- 


land protection, wetlands will continue to disap- 
pear, and those benefits that people enjoy because 
of these areas will disappear with them. (Baker- 
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Chemical exchange between sediments and overly- 
ing waters is an influential factor in the overall 
chemical budget for a number of dissolved chemi- 
cal species in coastal and estuarine environments. 
In order to compare methods for studying sedi- 
ment-water transport processes using radon as a 
tracer, in situ benthic chamber flux measurements 
and Rn-222 deficiency core measurements were 
made in fine-grained sediments of the White Oak 
River estuary (North Carolina) during August 
through October 1980. Benthic chamber flux 
values ranged from 27 to 60 atoms/sq m/s; on a 
given date triplicate emplacements yielded a range 
of < 30%. Apparent whole sediment diffusivities 
calculated from the fluxes measured yielded coeffi- 
cients ranging from 0.00035 to 0.0016 sq cm/s, 
within the range expected for control of sediment- 
water transport by molecular diffusion. Although 
radon deficiency measurements in sediment cores 
can duplicate benthic flux measurements, they do 
not appear to be appropriate to model diffusion 
coefficients in these estuary sediments. The appar- 
ent sampling or measurement artifacts which influ- 
ence the measured activities of radon and radium 
are not yet understood. The use of diagenetic 
models that incorporate the assumption that the 
whole-sediment diffusion coefficient for Rn is inde- 
pendent of porosity seems to be appropriate; for 
other dissolved species whose distribution in sedi- 
ment porewaters is dominated by transport proc- 
esses, such assumptions may prove to be unaccept- 
able. (Moore-IVI) 
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A new method, the reduction with chromium(II) 
of pyrite and elemental sulfur to hydrogen sulfide, 
was used to study the formation of pyrite plus 
elemental sulfur during S-35 labelled SO4(2-) re- 
duction experiments in salt marsh sediments. The 
method is both more specific and more sensitive 
than the oxidation of pyrite and elemental sulfur to 
sulfate by aqua regia, which measures the forma- 
tion of refractory organic sulfur compounds as 
well as pyrite and elemental sulfur. The two meth- 
ods compare very well in a direct comparison in 
salt marsh sediments. The chromium(II) reduction 
method, combined with previous results, conclu- 
sively shows that pyrite is the major product of 
SO4(2-) reduction measurements in these sedi- 
ments. The agreement between the two methods 
indicates that the formation of S-35 labeled, refrac- 
tory organic matter is a minor process if it occurs 
at all. Both the aqua regia oxidation method and 
the chromium(II) reduction method, if used with 
care, are suitable for measuring incorporation of S- 
35 into pyrite and elemental sulfur during SO4(2-) 
reduction measurements in salt marsh sediments. 
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Estimates of sulfate reduction in salt marshes 
which do not consider the formation of labeled 
pyrite and elemental sulfur clearly underestimate 
the importance of sulfate reduction. (Moore-IVI) 
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Nitrification and denitrification in estuarine sedi- 
ments were measured by N-15 isotopic tracer tech- 
niques at two stations in the Patuxent River estu- 
ary for April and August. A close coupling of the 
two processes was demonstrated directly from the 
evolution of labeled N2 following N-15 NH(4+) 
amendments during spring experiments: >99% of 
the added N-15 NH(4+) which was oxidized to N- 
15 NO(3-) was subsequently reduced to N-15-la- 
beled N2 during 48-h incubations, suggesting that 
the two reactions were occurring in close proximi- 
ty to one another. In contrast, this coupled nitrifi- 
cation-denitrification was decreased by two orders 
of magnitude in the summer, even though the 
capacity for denitrification (N2 production from 
NO(3-) enrichment) remained similar to spring 
levels. This pattern of sharply seasonal nitrification 
was corroborated with measurements of bacterial 
relative abundance. Indirect evidence suggests low 
redox conditions (and reduced O2 concentrations) 
as the possible cause of decreased summertime 
nitrification. Ambient rates of nitrification-denitri- 
fication were inferred from N-15 experiments in 
these sediments. Estimated springtime rates of 
about 77-89 micro mol N/sq m/h are similar to 
previously reported values for denitrification sup- 
ported by NO(3-) diffusion from overlying water 
to coastal sediments. (Author’s abstract) 
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A practical method of determining reaeration coef- 
ficients would greatly aid design engineers in de- 
termining the degree of wastewater treatment re- 
quired for a proposed effluent discharge. Many 
previous tidal river and estuary studies emphasized 
mainly the effects of flow conditions (such as ve- 
locity, water depth, turbulent intensity, hydraulic 
gradient, etc.) and temperature on stream aeration, 
and the effect of salts was not seriously considered. 
In this research a new mathematical model of 
reaeration coefficient considering the effect of salts 
has been developed for water quality analysis in 
tidal rivers and estuaries. The reaeration coefficient 
in saline water, K2s (/day, base e) at any chloride 
concentration C (g/l) and at 20 degrees C, can be 
expressed by K2s = K2f exp (0.0127C), in which 
K2f is the reaeration coefficient in fresh water at 
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20 degrees C. The correlation coefficient of K2s/ 
K2f and C is 0.88. (Author’s abstract) 
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In the upper Clyde Estuary there has been a reduc- 
tion in pollution loading due to industrial decline 
and sewage treatment works reconstruction. Inten- 
sive studies of the sublittoral macrobenthic inverte- 
brate populations of the estuary between 1974 and 
1980 have allowed the examination of species pop- 
ulations and fluctuations during this time. The 
fauna recorded between 1974 and 1976 was domi- 
nated by a relatively small group of organisms, 
characteristic of polluted, brackish estuaries. Be- 
tween 1977 and 1980, species variety altered only 
slightly from earlier years, with a small increase in 
the numbers of freshwater and salt water species. 
Faunal density increased dramatically with in- 
creasing distance downstream from Glasgow and 
showed a close positive correlation to the number 
of contributing species. Temporal variation indicat- 
ed not only the susceptibility of the fauna to envi- 
ronmental changes but also its ability to recover. 
Seasonal density declines were observed at all 
sites. Fluctuations in populations can be related to 
both seasonal variation in environmental condi- 
tions and long term improvements in water quality 
through a reduction in pollution loading to the 
estuary. (Moore-IVI) 
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Astamudy Lake is one of the numerous estuaries 
which lie alon; tala coast. The lake is 
connected with . abian sea at Neendakara 
through a tidal chanel. The only major river 
which debouches into the lake is the Kallada. 
Sediment samples collected from selected stations 
in Ashtamudy Lake were analyzed for their organ- 
ic matter content, which was found to vary from 
0.3% to 12.35% by weight of dry sediment. The 
sediments showed variations in texture ranging 
from sand to clay. A gradual increase in the grain 
size of the sediments was noted from the river 
mouth, composed of clay and silty clay, towards 
the tidal channel, made up of medium to fine sand. 
Organic matter content was high in fine grained 
sediments (clay) and low in coarse grained sedi- 
ments (sand). The high organic matter content in 
the river mouth sediments may be due to the high 
rate of sedimentation, high rate of primary produc- 
tivity, greater depth as compared to other parts of 
the lake, and to the low or negligible rate of 
biogenic activity. The low organic matter content 
in the sediments at the tidal channel and the sur- 
rounding areas may be due to the coarse size of the 
sediments, high biogenic activity and to the shal- 
low depth of the area. (Baker-IVI) 
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A spatial application of Lorentz’ principle of 
equivalent work is incorporated into the character- 
istic velocity and tidal friction factor estimates 
used to linearize the bottom shear stress in order to 
improve existing models of tidal motion in narrow, 
uniform channels. The characteristic velocity is 
evaluated using numerical integration and a steady 
flow analogy invoiced to relate the tidal friction 
factor to channel roughness and fluid viscosity. 
These parameters in turn yield expressions for the 
viscous wavenumber, damping modulus and damp- 
ing frequency which describe the wave motion. 
The procedure is applied to existing analyses of 
closed end and sea level canals and models are 
tested against laboratory and field data with accu- 
rate and physically plausible results. The proce- 
dure may be useful as a global predictor of tidal 
velocities in sea level canals. (Moore-IVI) 
W85-01556 


DISPERSION SIMULATION IN TWO-DIMEN- 
SIONAL TIDAL FLOW, 

Iowa Univ., Iowa City. Inst. of Hydraulic Re- 
search. 

For primary bibliographic entry see Field 5B. 
W85-01558 


INTERRELATIONSHIP BETWEEN’ LULE 
CITY LAKES 


McMaster Univ., Hamilton (Ontario). Dept. of 
Civil Engineering and Engineering Mechanics. 

For primary bibliographic entry see Field 2H. 
W85-01560 


PRELIMINARY OBSERVATIONS ON THE EF- 
FECTS OF FLOODING AND DESICCATION 
UPON THE NET PHOTOSYNTHETIC RATES 
= HIGH INTERTIDAL ESTUARINE SEDI- 


ENTS, 
— Univ., Santa Barbara. Marine Science 
nst. 
R. W. Holmes, and B. E. Mahall. 
Limnology and Oceanography, Vol. 27, No. 5, P 
954-958, September, 1982. 2 Fig, 1 Tab, 14 Ref. 
Univ. of California Sea Grant R/CZ-52. 


Descriptors: *Estuarine environment, *Sediments, 
*Photosynthesis, *Flooding, *Mugu Lagoon, 
*California, Carbon dioxide, Intertidal areas, Des- 
sication, Littoral zone. 


Sediment samples were collected from the high 
intertidal in the east arm of Mugu Lagoon about 15 
km south of Oxnard, Ventura County, California. 
Measurements of gaseous carbon dioxide exchange 
from the sediments revealed that net photosynthet- 
ic rates of water saturated, but unflooded, sedi- 
ments were maximal. Flooding of saturated sedi- 
ments with 1-2 mm of agitated seawater reduced 
net photosynthetic rates by 48-66%. Respiration 
rates likewise decreased upon flooding. The se- 
quence of environmental changes (light or dark 
immediately before and after flooding) apparently 
had no effect on these results. When moist sedi- 
ments lost 10-15% of their water content, carbon 
dioxide uptake decreased, and high rates of carbon 
dioxide evolution were observed later as water 
losses continued. It is clear that methods of meas- 
urement of primary productivity which involve 
the flooding of exposed intertidal sediments may 
significantly alter photosynthetic and respiratory 
rates and hence provide erroneous estimates of 
primary production in upper portions of the interti- 
dal. (Baker-IVI) 
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A comprehensive introduction to the chemistry of 
the Delaware estuary is presented. Most of the 
freshwater input and maximum values for most 
nonoceanic chemical constituents occur upstream 
of the freshwater end member of the model. Dis- 
solved oxygen is significantly depleted in the upper 
portion of the estuary, but rapidly recovers to 
saturation or supersaturation. It appears that the 
upper estuary is dominated by heterotrophic proc- 
esses while the lower portion is dominated by 
autotrophy. Plant nutrients decrease from very 
high values at the freshwater end of the estuary to 
low values at the mouth. Dissolved organic carbon 
is not as high in the upper estuary as in many 
rivers, both urbanized and nonurbanized ones. 
Some dissolved trace metals show nonconservative 
removal from the filterable fraction at lower salini- 
ties suggestive of geochemical flocculation. Phyto- 
plankton standing stock and primary productivity 
were measured. Strong light attenuation and high 
seston in the region of the estuary measured were 
coincidental with reduced primary productivity 
and relatively low chlorophyll. No evidence was 
found that the Delaware estuary suffers the ad- 
verse effects of strong eutrophication seen in other 
i estuaries. Significant but not complete 
oxygen depletion (not below 35% saturation) at 
the upper end of the estuary is noted. Very high 
nutrient inputs occur at the freshwater end which 
may support moderately high productivity and the 
vigorous sports fishery throughout the lower estu- 
ary. (Baker-IVI) 
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The Ems-Dollard estuary receives fresh water 
from the river Ems and the Westerwoldse Aa. The 
water is well mixed vertically, due to strong tidal 
current. Residence time of freshwater from the 
Westerwoldse Aa is about 10 days in the Dollard 
and 40 days for the whole estuary. To characterize 
the large amounts of organic matter in the estuary 
in terms of suitability as a food source for hetero- 
trophic organisms, decomposition experiments 
were carried out. Water samples were taken at 6 
week intervals from May 1979 to August 1980 and 
incubated for 4 weeks in the dark at field tempera- 
ture. In the outer part of the estuary the labile 
fractions of particulate organic carbon (POC) and 
amino acids (PAC) were high in summer which 
could be ascribed to the local phytoplankton 
bloom. In the inner part the labile fractions of POC 
and PAC were much lower. The labile fractions of 
dissolved organic carbon (DOC) and amino acids 
(DAC) were low though in the outer part higher 
percentages were observed during phytoplankton 
bloom. No significant decomposition of dissolved 
and particulate carbohydrates was noted. The 
labile fractions of all components investigated were 
smallest in the middle part of the estuary which 
was ascribed to the low local primary production 
and the long time needed for allochthonous organ- 
ic matter to reach that part of the estuary. Large 
amounts of organic matter originating from 
wastewater were decomposed in the innermost 
part of the estuary, and had no effect on the labile 
fraction of organic matter in the other parts of the 
estuary. Ammonification was frequently noted in 
the outer part, nitrification generally at all stations. 





The relation between the low labile fractions of 
organic matter in the inner , and the poor 
growth of filter-feeding macrofauna in that part of 
the estuary is discussed. (Baker-IVI) 
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A simple transient analysis of single basin solar 
still, which introduces the effect of flowing water 
over the = cover is presented. Theoretically it 
is found that the daily distillate production is more 
than doubled for a typical set of parameters, be- 
cause the glass cover temperature is reduced re- 
markably. This obviously increases the condensa- 
tion rate. The effect of the climate, design and 
operational parameters on the performance of the 
system have been studied. Numerical calculations 
were made for a typical hot day in New Delhi. 
(Baker-IVI) 

W85-01219 


SIMPLE, MORE ACCURATE CRITERION FOR 
ECONOMIC EVALUATION OF DESALINA- 
TION PROJECTS, 

Water and Electricity Dept., Abu Dhabi (United 
Arab Emirates). 

J. P. Gerofi, and G. G. Fenton. 

Desalination, Vol. 49, No. 3, p 255-270, March, 
1984. 7 Tab, 4 Ref, 1 Append. 


Descriptors: *Desalination, *Economic evaluation, 
*Operating costs, Costs, Estimated costs, Capital 
costs, Economic feasibility. 


Economic evaluation of desalination projects is 
usually done by calculating a unit cost of water 
from the capital charges plus first year’s operating 
costs. In this paper we show that this method can 
be unduly harsh on projects with high capital and 
low operating costs, such as solar plants, under 
inflationary economic conditions which are now 
the norm in Western societies. Standard economic 
evaluation methods for engineering projects are 
examined and it is found that none is ideal for 
selecting desalination processes. A new criterion - 
the EVAC (equal value annual cost) is introduced. 
It has the following advantages: 1) it is relatively 
easy to calculate 2) it is based on rigorous econom- 
ic criteria and allows sound decisions to be made 3) 
it can be used as the basis for pricing water. The 
EVAC makes allowances for cost escalation and 
inflation. (Author’s abstract) 
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WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Continued expansion of the electrical generating 
and desalination capacities of the Abu Dhabi Emir- 
ate will be needed to meet water and electricity 
needs in the future. A comparative economic study 
was conducted of a number of different expansion 
schedules for power and desalination plants re- 
quired to meet a forecasted demand in electricity 
and water. For power generation, steam turbine 
and turbine plants were considered and for 
desalination both pe flash distillation and 
reverse osmosis (RO) processes were investigated. 
Nine combinations of power and desalination 
plants were selected and a present worth economic 
analysis was conducted. Capital and operating cost 
figures used are those typical of the local condi- 
tions at Abu Dhabi. Based on the capital and 
operating cost assumptions used, the lowest cost 
systems among the considered in this study 
are two plans which represent 160 MW and 250 
MW steam power plants connected to 5 mgpd RO 
units. The minimum capital cost system comprises 
60 MW gas oe connected to a 5 mgpd RO 
unit; this pls lan has a very high fuel cost associated 
with it which makes its total present worth higher 
than that of the above steam turbine plans. (Col- 
lier-IVI) 
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This paper consists of design analysis and econom- 
ic evaluation of a solar-assisted vacuum freezing 
ejector aT (VFEA) desalination plant with 
a capacity of 1 mgd and located in Abu Dhabi, 
UAE adjacent to the coast of the Gulf. The effect 
on the design and plant cost of variations in several 
of the operating parameters was investigated. 
These parameters are: the sea water salinity, the 
sea water temperature, and solar collector outlet 
temperature. Two collector outlet temperatures 
were used, namely 90 degrees C and 120 degrees C 
typical of flat plate and evacuated tube collectors, 
respectively. The absorber loop of the VFEA 
system uses a sodium hydroxide solution with con- 
centration ranging from 0.5 (dilute stream) to 0.6 
(concentrated stream). The results indicate that the 
capital cost of the VFEA system increases by 
increasing the sea water salinity and sea water 
temperature. The capital cost of the system de- 
creases when using the higher value of collector 
outlet temperature (120 degrees C) typical of evac- 
uated tube collectors. The thermal load on the 
concentrator is also affected by the sea water salin- 
ity and collector outlet temperature with the load 
increasing with increasing the sea water salinity. 
The load drops substantially for the collector 
outlet temperature of 120 degrees C as compared 
to 90 degrees C. Life cycle savings in fuel costs of 
the solar-assisted VFEA plant were also estimated 
using a set of economic ground rules with the 
objective of specifying the optimum collector area 
which yields the maximum life cycle savings. It 
was observed that the optimum area increases with 
increasing the sea water salinity. (Author’s ab- 
stract) 

W85-01222 


BASIC CONSIDERATIONS INFLUENCING 
THE CHOICE OF MATERIALS FOR THER- 
MAL SEAWATER DESALINATION PLANTS, 
Fichtner, Beratende Ingenieure fuer Energie- und 
Waermewirtschaft G.m.b.H. und Co. K.G., Stutt- 
gs (Germany, F.R.) 
F. Elsaesser, and H. E. Hoe 

Desalination, Vol. 49, No. 3 | ; F335. 345, March, 
1984. 6 Tab. 


Descriptors: *Desalination plants, *Construction 
materials, *Construction costs, *Maintenance, Eco- 
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nomic evaluation, Model studies, Investment, Eco- 
nomic aspects. 


Model calculations were used to ascertain in what 
circumstances extra investment in better materials 
pays off for thermal seawater desalination plants. 
The most important result obtained is that such 
expenditure is definitely worthwhile in all cases in 
which it allows plant lifetime to be prolonged by 
several years. The study reveals that in such cases 
even substantially increased investment cost can 
lead to a marked reduction in production cost and 
for this result to be achieved it is sufficient for 
plant lifetime to be extended by only a few years. 
A plant with an investment cost nearly 50% higher 
produces water at lower cost than the cheaper 
plant if plant lifetime is increased by as little as two 
years; availability is improved by 14%, and annual 
maintenance cost is halved, the decisive factor, 
however, is the increased lifetime. (Author’s ab- 
stract) 

W85-01224 


INFLUENCE OF NONCONDENSABLES ON 
MODERN THERMAL DESALINATION, 

Indian Inst. of Tech., Madras. Dept. of Mechanical 
Engineering. 

J. Bharadwaj, and V. R. Raghav 

Desalination, Vol. 49, No. 3, p > 357- 365, March, 
1984. 3 Tab, 11 Ref. 


Descriptors: *Desalination plants, *Thermal desali- 
nation, *Condensation, Heat transfer, Leakage, 
Dissolved gases, Costs, Economic evaluation, Eco- 
nomic aspects. 


Due to rising costs of fuel and competition from 
other processes, thermal desalination may face ex- 
tinction unless its system economics are improved. 
It is general practice in thermal desalination to 
counter the adverse effects of noncondensable 
gases by eliminating dissolved gases from the feed 
brine and by providing condensers with ejectors. 
Ejectors maintain the condenser pressure level but 
do not keep the condenser free from noncondensa- 
bles; it only keeps their concentration low. Even at 
low concentrations noncondensables impair heat 
transfer, especially in thermal desalination process- 
es with augmented heat transfer. Vents or ejectors 
are not the complete solution to the problem of 
noncondensables. Use of leak-resistant systems 
would lead to significant savings in ejection costs 
in addition to cutting down on capital and running 
costs through requiring a smaller heat transfer area 
and pumping power, and by enabling units with 
better performance. The development of leak re- 
sistant systems is a necessary step towards improv- 
ing the economy of thermal desalination units. 
(Collier-IV1) 

W85-01226 


3B. Water Yield Improvement 


FOREST MANAGEMENT FOR INCREASED 
TIMBER AND WATER YIELDS, 

Resources for the Future, Inc., Washington, DC. 
M. D. Bowes, J. V. Krutilla, and P. B. Sherman. 
Water Resources Research, Vol. 20, No. 6, p 655- 
663, June, 1984. 10 Tab, 16 Ref. 


Descriptors: *Forest management, *Water yield 
improvement, *Watershed management, *Colora- 
do, Joint production, Snow management, Vegeta- 
tion management, Costs, Roads. 


Subalpine forests in Colorado, and perhaps the 
Central Rocky Mountains, may not be economical 
for timber production. If timber is managed in 
conjunction with watershed augmentations pro- 
grams, the joint product, even though not captured 
by the market for the owner, will have a value that 
will exceed joint resource management costs exclu- 
sive of access to the candidate sites. The release of 
water available for streamflow from the reduction 
in evapotranspiration and other features of a vege- 
tation manipulation-snow management regime is 
the basic mechanism for joint production. Whether 
the net benefits from timber and water combined 
will exceed the cost of access in addition to other 
management costs depends on a combination of 
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factors dealing with the construction and mainte- 
nance costs of the road access. For West Slope and 
Lower Basin uses, the feasibility of joint produc- 
tion will also depend upon the water augmenting 
management regime. (Moore-IVI) 

W85-01338 


ENHANCEMENT OF CONVECTIVE PRECIPI- 
TATION BY MESOSCALE VARIATIONS IN 
VEGETATIVE COVERING IN SEMIARID RE- 
GIONS, 

National Center for Atmospheric Research, Boul- 
der, CO. 

R. A. Anthes. 

Journal of Climate and Applied Meteorology, Vol. 
23, No. 4, p 541-554, April, 1984. 9 Fig, 4 Tab, 62 
Ref. 


Descriptors: *Convective precipitation, *Semiarid 
lands, *Vegetation, Weather modification, Albedo, 
Evapotranspiration, Runoff, Moist static energy, 
Atmospheric circulation, Irrigation. 


It is hypothesized that planting bands of vegetation 
with widths of the order of 50-100 km in semiarid 
regions could, under favorable large-scale atmos- 
pheric conditions, result in increases of convective 
precipitation. These increases, which could be 
greater than those associated with the uniform 
vegetating of large areas, would occur —- 
three major mechanisms. The first would be the 
modification of the environment to a state more 
conductive to the formation of moist convection 
through an increase of low-level moist static 
energy. This increase would be associated with a 
decrease in albedo, an increase in net radiation, and 
an increase in evapotranspiration. The second im- 
portant mechanism would be the generation of 
mesoscale (horizontal scale of 20-200 km) circula- 
tions associated with the surface inhomogeneities 
created on this scale by the vegetation. The third 
mechanism would be the increase of atmospheric 
water vapor through decreased runoff and in- 
creased evaporation. A number of observational 
and theoretical studies which have a bearing on the 
above hypothesis are reviewed. Although individ- 
ual studies may contain large uncertainties, taken 
together they provide considerable support for the 
hypothesis. In these studies, convective rainfall 
appears to be associated with increases in vegeta- 
tion and with variations in surface characteristics 
in many parts of the world on scales ranging from 
10 km to large fractions of continents. A review of 
recent agricultural research indicates that a variety 
of plants that thrive in semiarid regions (some 
under irrigation with saline water) could be suita- 
ble for cultivation. Many of these have potential 
economic value, which could defray or even 
exceed the cost of the cultivation. Finally, a pre- 
liminary estimate of the preferred horizontal scale 
of the vegetation bands is made using a linear 
model. For bands of width less than about 20 km, 
horizontal mixing limits the vertical penetration of 
the surface heating perturbation to heights too 
small to be effective in generating moist convec- 
tion. For larger scales (widths about 100 km), 
however, it appears that vertical circulations with 
order of magnitude 10 cm/s that extend to heights 
of 1 km or more are possible. When combined with 
increases in low-level moist static energy, circula- 
tions of this magnitude and scale appear to be 
capable of initiating and enhancing moist convec- 
tion under appropriate atmospheric conditions. 
Further studies with more realistic models are nec- 
essary to obtain a more definitive evaluation of the 
hypothesis. (Author’s abstract) 

W85-01541 


3C. Use Of Water Of Impaired 
Quality : 


WATER QUALITY FORECASTING FOR REAL- 
TIME CONTROL OF IRRIGATION PUMPING 
SCHEDULES, 

Mekorot Water Co., Tiberias (Israel). 

H. Dexter, and J. Petch. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 419-434, 1984. 6 Fig, 5 Tab, 8 Ref. 


Descriptors: *Water quality, *Impared water use, 
*Chlorides, *Jordan River, *Forcasting, Irrigation 
water, Salt springs, Seasonal variation, Stochastic 
process, Model studies, Real-time. 


A problem in using the River Jordan as a source of 
irrigation water for agricultural settlements in the 
area between Lake Kinneret and the Dead Sea is 
that the river is polluted by chlorides from salt 
springs and the levels are very variable. Chloride 
concentrations vary seasonally, being low during 
high winter flows and high during summer low- 
flow conditions. The concentrations also vary con- 
siderably within the seasons due to a number of 
natural and man-made events that occur within the 
system. A forecasting model for chlorides is pro- 

which will operate with a real-time system 
in order to minimize loads applied to crops. The 
Box-Jenkins methodology provides a suitable 
model with the severe constraints of data availabil- 
ity. Chloride concentration variability in the 
Lower Jordan River is the result of a modellable 
stochastic process. The ARIMA models chosen 
gave a good reduction in the variance of the data 
series, but this was not sufficient for complete 
operational adequacy and other components will 
have to be included. Examples of such components 
are intervention analysis with real-time communi- 
cation of the occurrence of events within the 
system to the model user and inclusion of dis- 
charge measurements from the sources. (Moore- 
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3D. Conservation In Domestic and 
Municipal Use 


PRICE RIGIDITY AND QUANTITY RATION- 
ING RULES UNDER STOCHASTIC WATER 
SUPPLY, 

Utah Water Research Lab., Logan. 

S. H. Fakhraei, R. Narayanan, and T. C. Hughes. 
Water Resources Research, Vol. 20, No. 6, p 664- 
670, June, 1984. 2 Tab, 17 Ref. Department of the 
Interior contract 14-34-0001-1271. 


Descriptors: *Pricing, *Rationing, *Water short- 
age, Stochastic process, Water supply, Utilities, 
Model studies, Probability. 


When the quantity of water available falls short of 
‘normal’ water supply, the typical response of mu- 
nicipalities is to impose some form of rationing. 
Quantity rationing introduces distortions in the 
marginal rate of substitution between water and 
other goods among consumers with different de- 
mands. Two forms of quantity rationing are pro- 
posed and the long-run prices which maximize the 
expected net benefits are derived with only the 
knowledge of the demand distribution. The models 
indicate that the optimal long-run prices are to be 
set higher than the marginal cost. They also reveal 
interesting differences between the two rationing 
schemes in terms of the prices and the probabilities 
of rationing, as well as the ease of implementation 
of ration rules. The models could be extended to 
analyze cases involving multiple groups, different 
rate structure, discriminatory pricing among user 
groups, and multiple supply sources. (Moore-IVI) 
W85-01339 


ROLE OF WATER AUDITS IN WATER CON- 
SERVATION, 

Donohue and Associates, Inc., Waukesha, WI. 

G. A. Gagnon. 

Journal of Water Resources Planning and Manage- 
ment, Vol. 110, No. 2, p 129-140, April, 1984. 1 
Fig, 2 Tab, 9 Ref. 


Descriptors: *Water conservation, *Water audits, 
*Water loss, Leakage control, Water metering, 
Surveys, Municipal water, Domestic water. 


Significant levels of water conservation can be 
achieved through control of leakage from a water 
distribution system. One of the best means of deter- 
mining the level of water conservation which can 
be achieved is by conducting a complete water 
audit. The volume of water which can be con- 
served through a leakage control program may 
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exceed the level of conservation available through 
the use of consumer oriented water conservation 
devices. A complete water audit generally consists 
of three phases. These are master meter testing, 
leak detection and quantification, and system in- 
ventory. However, the scope of water audits is 
often varied in order to meet an individual commu- 
nity’s needs. Six case histories of successful water 
audit/leakage control programs are presented. 
These programs resulted in water savings ranging 
from approximately 12% to as high as 75% of the 
average daily pumpage. (Author’s abstract) 
W85-01572 


WATER CONSERVATION 

EXPANSION, 

M.G.A., Caracas (Venezuela). 

J. Rubinstein, and L. Ortolano. 
Journal of Water Resources Planning and Manage- 
ment, Vol. 110, No. 2, p 220-237, April, 1984. 4 
Fig, 3 Tab, 12 Ref, 2 Append. 


AND CAPACITY 


Descriptors: *Santa Clara County, *Santa Clara 
Valley, *California, *Water conservation, *Water 
supply development, *Water demand, Manage- 
ment planning, Conservation, Mathematical 
models, Model studies. 


In recent years, managers of water systems have 
extended their perspective beyond traditional 
supply augmentation projects to consider the use 
of demand management projects under routine 
non-drought conditions. A forward-stepping dy- 
namic programming optimization algorithm was 
used to select projects to be implemented from a 
given set of alternative supply augmentation and 
demand management projects. The algorithm also 
determines the date by which projects should be 
on-line to optimize given criteria. Two optimiza- 
tion criteria were considered: (1) Minimization of 
the present value of the cost of implementing the 
projects; and (2) minimization of the expected 
value of the costs to cope with emergencies in the 
supply of water. The tradeoffs between the two 
objectives were examined through the develop- 
ment of the set of noninferior solutions using the 
Non-Inferior Set Estimation method. In a case 
study involving the Santa Clara Valley Water Dis- 
trict in Santa Clara County, California, solutions 
that implemented demand management projects 
earlier tend to have a lower present value of cost, 
and a higher expected value of the cost of coping 
with emergencies, than solutions that rely more on 
supply augmentation projects. (Collier-IVI) 
W85-01579 


3E. Conservation In Industry 


REDUCING WATER CONSUMPTION IN 
COOLING TOWERS, 

Munters Corp., Fort Myers, FL. 

M. R. Lefevre. 

Chemical Engineering Progress, Vol. 80, No. 7, p 
55-62, July, 1984. 9 Fig, 9 Tab, 27 Ref. 


Descriptors: *Cooling towers, *Water loss, *Evap- 
oration, Blowdown, Water conservation, Water 
management, Dry towers, Water consumption, 
Scaling. 


The only true losses in a wet tower are evapora- 
tion and blowdown. The blowdown is necessary to 
prevent the concentration of dissolved solids from 
increasing to the point where it may precipitate 
and scale up heat exchangers and the cooling 
tower fill, or reach unacceptable levels for other 
reasons. Evaporation depends on a large number of 
factors including ambient dry bulb air temperature, 
ambient air relative humidity and barometric pres- 
sure. The influence of various factors is detailed 
including barometric pressure, design parameters 
for air flow, influence of range, salinity, and cross- 
flow vs counterflow construction. Possible combi- 
nations of wet and dry towers are considered. 
While nothing will ever replace evaporating water 
as the most economical way to dissipate waste 
heat, this combination approach of wet towers and 
dry coolers, either as separate units or combined 





systems, is the only known practical method to 
reduce evaporation. (Baker-IVI) 
W85-01460 


3F. Conservation In Agriculture 


AUTOMATED WEATHER DATA COLLEC- 
FOR RESEARCH ON IRRIGATION 

SCHEDULING, 

Agricultural Research Service, Bushland, TX. 

For primary bibliographic entry see Field 7B. 

W85-01181 


SOIL SENSOR CONTROL OF HIGH-FRE- 
QUENCY IRRIGATION SYSTEMS, 

Agricultural Research Service, Fresno, CA. 

C. J. Phene, and T. A. Howell. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 2, p 392-396, March- 
April, 1984. 7 Fig, 10 Ref. 


Descriptors: *Irrigation practices, *Automation, 
*Soil water, *Sensors, Trickle irrigation, Crop 
yield, Feedback, Roots. 


High-frequency irrigation can be controlled accu- 
rately by an electronic feedback soil moisture 
sensor installed in the root zone of row crops. A 
validating experiment conducted with processing 
tomatoes in a fine sandy loam soil indicates that 
this control method can be used successfully to 
improve crop yield and quality, and provide pre- 
cise automatic control of trickle irrigation systems. 
The sensor was used in these experiments in a 
feedback mode to maintain a portion of the root 
zone at nearly constant soil water potential, within 
an optimum range. Trickle irrigation systems con- 
trolled by a single soil sensor in a high frequency 
mode can be used effectively to replace the water 
lost from the root zone consumptively. This vali- 
dating experiment was conducted in semi-arid irri- 
gated agricultural area and demonstrated that this 
scheduling method should be easily adaptable to 
many situations warranting precise irrigation con- 
trol such as high frequency irrigation, in particular 
when practiced in sandy soil with low soil water 
storage capacity. (Baker-IVI) 

W85-01182 


IRRIGATION SYSTEM CAPACITIES FOR 
CORN PRODUCTION IN NEBRASKA, 
Tennessee Univ., Knoxville. Dept. of Agricultural 
Engineering. 

R. D. von Bernuth, D. L. Martin, J. R. Gilley, and 
D. G. Watts. 

Transactions of the ASAE, Vol. 27, No. 2, p 419- 
~ and 428, March-April, 1984. 12 Fig, 2 Tab, 5 

ef. 


Descriptors: *Irrigation, *Crop production, *Corn, 
*Nebraska, Simulation, Hydrologic budget, Tran- 
spiration, Water stress, Soil water, Crop yield. 


Irrigation system capacity requirements for corn 
production in Nebraska were determined using a 
computer simulation model. A daily water balance 
was used to calculate moisture depletions and ulti- 
mately, to estimate the amount of transpiration by 
the crop. Yield reductions were estimated using 
the ratio of the seasonal crop transpiration to the 
potential seasonal transpiration for a crop without 
water stress. Using the daily soil moisture deple- 
tion and seasonal yield reduction data, histograms 
and cumulative density functions of soil moisture 
depletion and crop yield reduction were developed 
for various soils, locations and system flow rates. 
Graphical relationships between soil moisture de- 
pletion and system capacity and between crop 
yield reduction and system capacity were devel- 
oped. The yield reduction-system capacity rela- 
tionships developed were dependent upon the type 
of irrigation management strategy employed and 
the soil type. Four sites in Nebraska were studied, 
and system capacity recommendations for two sites 
were chosen as representative of the climatic varia- 
bility across the state. (Author’s abstract) 
W85-01187 
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LEAF WATER POTENTIALS FOR MANAGE- 
MENT OF HIGH FREQUENCY IRRIGATION 
ON APPLES, 

Agricultural Research Service, Prosser, WA. Irri- 
re Agriculture Research and Extension Center. 

Peretz, R. G. Evans, and E. L. Proebsting. 

Transactions of the ASAE, Vol. 27, No. 2, 
442, March-April, 1984. 6 Fig, 2 Tab, 2 


437- 
Ref. 


Descriptors: *Irrigation, *Apples, *Leaves, *Water 
potential, *High frequency irrigation, Fruit crops, 
Stomatal conductance, Soil water, Plant water 
Status. 


Under all forms of high-frequency irrigation of 
fruit trees, the questions concerning irrigation man- 
agement are not when to irrigate but rather how 
much to apply and how to accurately evaluate the 
water status of the tree. Leaf water potentials (psi 
sub L) offer a reliable means to evaluate the water 
status of apple trees if the values are adjusted to 
compensate for diurnal and daily changes associat- 
ed with weather changes. A strong linear relation- 
ship suitable for field use has been found to predict 
psi sub L from a known atmospheric vapor density 
gradient (delta rho sub va) where stomatal con- 
ductance is high for both nondeficit and deficit 
irrigated trees. The slopes of linear equations for 
trees grown under nondeficit and deficit irrigation 
regimes differ si —— which indicates that 
conventional predawn measurements of psi sub L 


are not adequate for establishing the plant water 
status of apples. This relationship appears to be 
independent of the type of irrigation system. A late 
morning reading more accurately reflects the plant 
water status rather than the soil moisture status and 
is a better indicator of deficit irrigation levels. 
(Collier-IVI) 

W85-01190 


FOLIAR FLUORIDE ACCUMULATION 
UNDER SPRINKLE IRRIGATION, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

For primary bibliographic entry see Field SB. 
W85-01192 


MODEL FOR SCHEDULING PECAN IRRIGA- 
TION WITH MICROCOMPUTERS, 

Texas A and M Univ., El Paso. Agricultural Re- 
search Station. 

S. Miyamoto. 

Transactions of the ASAE, Vol. 27, No. 2, p 456- 
463, March-April, 1984. 7 Fig, 3 Tab, 17 Ref. 


Descriptors: *Pecans, *Irrigation, *Computers, 
*Scheduling, Nuts, Soil water, Soil moisture reten- 
tion, Orchards, Weather, Air temperature, Wind, 
Solar radiation. 


A model was developed to schedule irrigation of 
pecan orchards using weather, soil and crop data. 
The crop data considered were tree trunk diame- 
ter, planting density, and tolerance to water and 
salt stresses. Crop coefficients were estimated with 
an empirical equation involving these tree param- 
eters and cumulative heat units. Weather data in- 
cluded daily maximum and minimum temperatures, 
wind run and solar radiation. The daily potential 
evaporation rates were computed from these data, 
using a Jensen-Haise type of equation calibrated 
against the Penman combination method. Soil data 
considered were soil water retention properties, 
evaporation and drainage characteristics, soil salin- 
ity and soil variability. A computer program adapt- 
able to microcomputers (CPU > 48 K) was subse- 
quently developed for predicting soil water storage 
and irrigation needs. The program was tested on 
260 ha at two commercial orchards in the middle 
Rio Grande Basin. The test results indicated rea- 
sonable agreement between the measured and the 
predicted soil water storages (r = 0.97). The 
model is sensitive to input data related to field 
capacity or the estimate of irrigation efficiency 
when irrigation rates per application are equal to 
or less than prior soil water depletion. (Author’s 
abstract) 

W85-01193 


RESIDENTIAL LAWN IRRIGATION 
AGEMENT, 


MAN- 





Utah State Univ., Logan. Dept. of Agricultural 
and Irrigation Engineering. 

R. Aurasteh, M. Jafari, and L. S. Willardson. 
Transactions of the ASAE, Vol. 27, No. 2, p 470- 
472, March-April, 1984. 2 Fig, 3 Tab, 6 Ref. 


Descriptors: *Irrigation, *Lawns, *Evapotranspir- 
ation, Turf grasses, Water use efficiency, Crop 
yield, Sprinklers, Distribution uniformity, Water 
users, Urban areas, Lysimeters. 


In arid areas, turf maintenance can put a heavy 
seasonal demand on local urban water resources. 
Water application, distribution uniformity, irriga- 
tion water use, and management efficiency were 
measured on 20 private lawns in Logan, Utah. 
Lawn quality was evaluated weekly. Distribution 
oe (DU) for solid-set sprinkler systems was 
er than for hand-move systems; however, the 
is were 1 ego 4 low compared to normal agri- 
pe ir values, indicating poor potential applica- 
tion efficiencies. Homeowners were, generally, un- 
aware of evapotranspiration requirements of their 
lawn grass and landscape vegetation, and did not 
measure the amount of water applied. Little corre- 
spondence was found between the amount of 
weekly water applied by homeowners and actual 
plant water needs as compared by a lysimeter. The 
yard with the highest lawn quality had a water use 
ratio (water actually applied/estimated water re- 
quirements) of 0.91; during the experiment peri 
it was still possible to maintain the highest lawn 
quality and still apply less than the estimated re- 
quirements on at least one quarter of the lawn area. 
(Collier-IVI) 
W85-01195 


LAND USE PLANNING IN DENMARK: THE 
USE OF SOIL PHYSICAL DATA IN IRRIGA- 
TION PLANNING, 

Ministry of Agriculture, -_ (Denmark). 

H. B. Madsen, and S. W. Platou. 

Nordic Hydrology, Vol. 14, No. 5, p 267-276, 
1983. 2 Fig, 6 Tab, 19 Ref. 


Descriptors: *Model studies, *Irrigation programs, 
*Land use, *Planning, *Denmark, Soil properties, 
Sand, Climate, Soil water, Root zone, Irrigation 
demand. 


A model has been developed for calculating the 
amount of water needed for irrigation. The model 
incorporates information on soil types and their 
geographical distribution, soil water retention and 
root development in relation to soil types, and 
climatic conditions such as water deficits. The 
model is based on digitized soil maps from 35,000 
texture analyses in combination with the above 
information. The available water content in soil 
layers, the root zone capacity and the effective 
root depth are defined and used as basic param- 
eters. The calculations show that the average po- 
tential need of water for irrigation (APW) is very 
high for grass in all soil types and especially in the 
coarse sandy soils. For winter sown cereals, spring 
sown cereals, and for beets, the APW is very low 
except in the coarse sandy soils. This is particularly 
due to a shallow effective root depth for crops in 
the coarse sandy soils. (Baker-IVI) : 
W85-01234 


PRACTICABLY IRRIGABLE ACREAGE AND 
ECONOMIC FEASIBILITY: THE ROLE OF 
TIME, ETHICS, AND DISCOUNTING, 

New Mexico Univ., Albuquerque. Dept. of Eco- 
nomics. 

For primary bibliographic entry see Field 6E. 
W85-01251 


IMPROVEMENT AND SENSITIVITY ANALY- 

SIS OF THE CORNGRO MODEL, 

— and Industrial Development Corp., New 
ork. 

S. S. Kundu, G. V. Skogerboe, and W. R. Walker. 

Ecological Modelling, Vol. 16, No. 2/3/4, p 209- 

239, August, 1982. 8 Fig, 32 Ref. 


Descriptors: *Model studies, *Plant growth, *Crop 
yield, *Corn, Simulation, Prediction, CORNGRO 
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model, Evapotranspiration, Evaporation, Irrigation 
programs, Soil water, Plant water potential, Per- 
meability coefficient. 


A systematic description of the CORNGRO model 
is presented. Modifications were made to the 
model so that better simulation of corn growth 
processes and predictions of final yields could be 
obtained. These modifications include improved 
estimates of degree-days to tasseling, DDYTAS, 
and calibration of the leaf area expansion coeffi- 
cient, ALPHA. The model is broadly divisible into 
two major parts: a moisture flow program, which 
computes the changes in soil moisture content 
through the soil profile and also determines the leaf 
water potential, root water extraction, evapotran- 
spiration (ETP) and drainage or upward flow 
during any time step depending on the plant 
growth stage and climatic conditions, and the plant 
growth program. Input data requirements are clas- 
sified as: plant characterization parameters; irriga- 
tion and daily climatic data; and soil characteris- 
tics. Sensitivity analyses revealed that the simula- 
tion process of the CORNGRO model is moder- 
ately sensitive to the soil moisture characteristic 
curve, the hydraulic conductivity curve, and 
highly sensitive to the input values of daily poten- 
tial evapotranspiration. The sensitivity analyses in- 
dicated that yield parameters relate better with 
seasonal transpiration than seasonal ET. The plant 
growth parameters are more sensitive to the input 
values of daily ETP for adequate moisture treat- 
ments than for moisture stress treatments. (Baker- 


SAVINGS UP, HEADACHES DOWN DUE TO 
SATELLITE-AIDED SCHEDULING, 

J. G. White. 

Irrigation Age, Vol. 18, No. 10, p 6-7 and 10, 
June/July, 1984. 


Descriptors: *Irrigation scheduling, *Computers, 
*Satellite technology, *Oregon, Planning, Water 
management, Farming, Water conservation, Irriga- 
tion efficiency. 


Scheduling irrigation times and rates can lead to 
tremendous savings. In Umatilla and Morrow 
Counties, Oregon, computerized scheduling is the 
third leg of an ongoing scheduling program that 
began several years ago with daily newspaper ac- 
counts of scheduling information including evapo- 
transpiration ratings, wind speed, ground moisture, 
solar radiation and other important information. 
Now the farmers in the area use a personal com- 
puter and modem to link, via phone line, to a series 
of models in the main-frame computer at the Uma- 
tilla Electric Cooperative Association (UEC). The 
program begins at an automatic weather station 
located in Boardman. There pertinent climatic data 
is beamed to a communication satellite every three 
hours, which in turn sends the information back to 
an earth receiving station located in Boise, Idaho. 
From Boise the information is fed via modem to 
the UEC headquarters. The data is entered into 
computerized models for the area based on soil 
type, type of irrigation, crop, and other infomation 
which a farmer iaps for his water management 
program. (Baker-IVI) 

W85-01459 


CONCEPTS FOR ENERGY-EFFICIENT IRRI- 
GATION SYSTEM DESIGN, 

Iowa State Univ., Ames. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 8C. 
W85-01504 


MODEL AND PRODUCTION FUNCTION FOR 
IRRIGATION MANAGEMENT, 

Nebraska Univ., Lincoln. Dept. of Agricultural 
Engineering. 

D. L. Martin, D. G. Watts, and J. R. Gilley. 
Journal of Irrigation and Drainage Engineering, 
Vol. 110, No. 2, p 149-164, June, 1984. 7 Fig, 1 
Tab, 16 Ref, 2 Append. 


Descriptors: *Irrigation operation, *Crop yield, 
*Model studies, Irrigation requirements, Simula- 


tion, Soil water, Evaporation, Transpiration, Irri- 
gation systems, Rainfall. 


A simulation model was developed to estimate the 
effect of deficit irrigation upon crop yield. The 
model was designed to provide relative yield esti- 
mates for numerous combinations of irrigation 
system, crop growth and irrigation management 
parameters. A daily soil moisture balance was used 
to predict evaporation and transpiration from 
which crop yields were estimated. Gross irrigation 
water requirements were estimated from net irriga- 
tion requirements, irrigation efficiencies, irrigation 
system limitations, and effective rainfall. Crop pro- 
duction functions that use physically defined pa- 
rameters were also developed to relate crop yields 
to gross irrigation requirements. The production 
functions worked well on a limited test compared 
to field data. The model and production functions 
are general since they depend upon readily avail- 
able information or physical parameters, and can 
be used to evaluate irrigation management alterna- 
tives. (Author’s abstract) 

W85-01508 


DIMENSIONLESS RUNOFF CURVES FOR IR- 
RIGATION BORDERS, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

M. Yitayew, and D. D. Fangmeier. 

Journal of Irrigation and Drainage Engineering, 
Vol. 110, No. 2, p 179-191, June, 1984. 18 Fig, 2 
Tab, 13 Ref, 1 Append. 


Descriptors: *Irrigation borders, *Runoff, Mathe- 
matical models, Water reuse, Irrigation uniformity, 
Irrigation systems, Irrigation efficiency. 


A method that promises to increase efficiency and 
uniformity by controlling runoff in addition to 
saving energy in surface irrigation is the use of a 
properly designed reuse system. One of the most 
important variables in the design of reuse systems 
is the quantity of runoff. The zero-inertia mathe- 
matical model was used to: identify pertinent open 
channel hydraulic variables affecting runoff char- 
acteristics in sloping free outflowing borders; and 
develop predictive graphical solutions for calculat- 
ing runoff from border irrigation. Nondimensional 
runoff curves useful in the design of reuse systems 
are presented for free outflow irrigation borders. 
Pertinent open channel variables affecting runoff in 
border irrigation include inflow rate, surface resist- 
ance, border slope, soil infiltration characteristics, 
application time, and length of border. Maximum 
advance distance, which is of interest in designing 
border irrigation systems, is also given by the zero 
runoff curves. (Moore-IVI) 

W85-01510 


WATER USE PLANNING FOR ALKALI SOILS 
UNDER RECLAMATION, 

Central Soil Salinity Research Inst., Karnal (India). 
N. K. Tyagi, and V. V. D. Narayana. 

Journal of Irrigation and Drainage Engineering, 
Vol. 110, No. 2, p 192-207, June, 1984. 10 Fig, 7 
Tab, 17 Ref. 


Descriptors: *Alkaline soils, *Water use, *Plan- 
ning, *Land reclamation, *India, Linear program- 
ming, Crops, Water resources management, Math- 
ematical models, Diversion, Groundwater mining, 
Water export. 


A method to determine optimal water use in alkali 
soils under reclamation is developed. The proce- 
dure involves a deterministic linear programming 
model for allocation of surface and ground water 
for irrigation of crops within the project area and 
for water export; development of a technique to 
estimate the system parameters which are of a 
transient nature; and generation of system response 
at different stages of soil reclamation. The dynamic 
nature of the agricultural system and the nonlinear- 
ity of the crop water production function are in- 
corporated by using separate input data for each 
time increment in the model and by introducing 
multiple activities for each crop, respectively. The 
model is applied to a representative alkali area in 
the Indo-Gangetic plains in India. Optimal crop- 
ping patterns over a period of 20 yr at five discrete 


stages of reclamation are determined. Parametric 
analysis is used to determine optimal water re- 
sources management policies with regard to canal 
water diversion, ground water mining, and export 
water. (Author’s abstract) 

W85-01511 


4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A, Control Of Water On The 
Surface 


DELAWARE RIVER BASIN, DROUGHT MAN- 


Environmental Forum, Vol. 3, No. 3, p 32-39, July, 
1984. 2 Fig, 2 Tab. 


Descriptors: *Drought, *Water management, 
*Planning, *Delaware River Basin, River basins, 
Agreements, Legislation, Salinity. 


The described agreement consists of inter-related 
management steps designed for the most part to 
improve drought preparedness. They are orga- 
nized around a long-term salinity standard to be 
achieved in stages by means of new water storage 
and flow augmentation capacity, water conserva- 
tion, drought management plans, regulation of de- 
pletive water used, and other measures. The com- 
mission’s salinity standard adopted in 1967 is to be 
replaced by a new operating objective designed to 
limit salinity in the estuary to a maximum 30 day 
average of 180 mg/I of chlorides and 100 mg/1 of 
sodium at a control point. To provide new capac- 
ity required by the salinity control objectives, a 
series of structural measures is scheduled over the 
next twelve years. During periods of water short- 
age, diversions to New York City and New Jersey, 
and compensating downstream releases to the 
Delaware from the city’s three headwater reser- 
voirs will be reduced in accordance with an inter- 
state operations formula. A regulatory program is 
to be developed by the commission to limit future 
depletive water uses to the extent required to bal- 
ance existing, new, or expanded uses with the 
availability of flow augmentation capacity suffi- 
cient to maintain salinity control objectives. A 
general basinwide policy is to be adopted with the 
requirement that conservation measures be placed 
into effect during drought periods designed in 
order to reduce depletive water use by 15%. A 
coordinated plan will be developed for the oper- 
ation for existing reservoir impoundments in the 
central and lower basin during drought periods, 
and criteria for defining drought warning and 
drought conditions in those areas. (Baker-IVI) 
W85-01121 


AUTOMATION IN RESERVOIR CONTROL, 
Wasser, Energie, Luft, Vol. 74, No. 11/12, p 291- 
292, 1982. 1 Ref. 


Descriptors: *Automation, *Reservoir operation, 
Data acquisition, Data processing, Monitoring, 
Water level, Temperature, Hydraulic pressure, 
Seepage, Interstitial water. 


Advantages of automatic measurement and record- 
ing of data include provision of continuous meas- 
urement and, where data are recorded in a contin- 
ually manned central control room, availability of 
data when weather conditions render the reservoir 
inaccessible. Automation should complement, 
rather than replace, existing control procedures, 
since visual observation often provides the basis 
for interpreting data, and manual measurement is 
needed as a control. Automatic data collection 
may be restricted to the most important areas, such 
as monitoring of water level, one or more relevant 
temperatures, selected measurements of hydraulic 
pressure to prevent deformation in concrete dams, 
seepage water volume, and, for earth dams, pore 
water pressures. Another method of partial auto- 
mation is to transmit data collected manually to a 





remote data processing facility, preferably by tele- 
phone so that questionable measurements can be 
investigated promptly. Automation does not neces- 
sarily result in cost and personnel savings, ba 
it does gaa control performance. (Gish.I 19) 
W85-0125 


DATA TRANSMISSION FOR AUTOMATIC 
DAM CONTROL (AUTOMATISIERUNG IN 
DER TALSPERRENUBERWACHUNG), 

Brown, Boveri und Cie A.G., Baden (Switzer- 
land). 

B. Croci. 

Wasser, Energie, Luft, Vol. 74, No. 11/12, p 293- 
294, January, 1982. 3 Fig. 


Descriptors: *Automation, *Dam control, Moni- 
toring, Data acquisition, Data processing, Comput- 
ers. 


When automating dam monitoring systems a care- 
ful balance has to be struck between what is de- 
manded and what is feasible. Data acquisition, 
transmission, processing and display can be effect- 
ed in various ways and with different degrees of 
ease. The range of products in the field of automa- 
tion and control increasingly backed by modern 
electronic technologies and frequently employing 
micro-computers, enables solutions to be devised 
which satisfy all demands. (Author’s abstract) 
W85-01255 


BASIS FOR AUTOMATION OF CONTROL OF 
THE THUNERSEE (DIE GRUNDLAGEN FUR 
DIE ATOMATISIERUNG DER THUNERSEER- 
EGULIERUNG), 

Wasser- und Energiewirtschaftsamt des Kantons 
Bern (Switzerland). 

K. Neumann. 

Wasser, Energie, Luft, Vol. 75, No. 4, p 83-87, 
1983. 4 Fig, 1 Tab. 


Descriptors: *Automation, *Lake of Thun, *Aare 
River, ‘*Switzerland, Fisheries, Hydroelectric 
power, Cooling water, Water level, Shipping, 
Process control, Dams, Sluices. 


A new automated control system for the Lake of 
Thun and flow of the Aare river, Switzerland was 
planned to accomodate changes in use of the lake 
and river and began operation in 1981. The Lake 
of Thun has a online area of 48.5 sq km, a storable 
volume of 82 billion cu m, with a controllable 
volume between high and low water of 58 million 
cu m. Below the lake outlet lies the 1,200-m long 
Aare basin, below which the Aare divides into two 
arms, each dammed and controlled by sluices. 
These had to be refurbished in preparation for 
automation. The main planning difficulty lay in 
weighing the various interests of lake and river 
users. Among fishermen, there were those more 
interested in lake water level, and those more 
interested in river flow volume; requirements also 
varied seasonally. The Thun and Bern hydroelec- 
tric power stations were interested in maintaining 
lake levels high enough to cover periods of low 
water supply, while the Muhleberg nuclear power 
plant wanted an Aare flow of not less than 35-40 
cu m/sec during low water for use as cooling 
water. Shipping on the lake required a high lake 
level from Easter to October for the tourist season. 
This necessitated more frequent control in smaller 
steps, i.e., frequent measurements of lake level and 
river flow volume, which were compared with 
those prescribed by the new control program so 
that deviations could be quickly corrected by 
opening or closing the sluices. This could only be 
achieved through automation in the form of proc- 
ess control. The automated system included three 
special control programs: river flow volume con- 
stant, lake level constant, and lake level not falling. 
(Gish-IVI) 

W85-01260 


MONITORING OF DAMS (DIE LAUFENDE 
UBERWACHUNG VON TALSPERREN), 
Motor-Columb Ingeni h 
Baden (Switzerland). 
N. Schnitter. 

Wasser, Energie, Luft, Vol. 75, No. 11/12, p 268- 
269, January, 1983. 2 Fig. 
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WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Groundwater Management—Group 4B 


Descriptors: *Monitoring, *Safety, *Dams, Dam 
stability, Dam failure. 


The monitoring of a dam during operation is an 
important element in assuring its safety. It is based 
on observations by the operators and on measure- 
ments. The preliminary evaluation of both for 
rapid detection of anomalies must be the responsi- 
bility of the operators. If necessary, they have to 
inform the specialists in charge of checking regu- 
larly the dam’s behavior. (Author’s abstract) 
W85-01270 


5-YEAR-DAM-INSPECTION. AIMS AND PRO- 
CEDURES; GEODETIC DEFORMATION 
MEASUREMENTS (ZIEL UND VORGEHEN 


BEI DER 5-JAHRES-EXPERTISE SOWIE HIN- 
WEISE AUF DIE BEDEUTUNG DER GEODA- 
TISCHEN DEFORMATIONSMESSUNG), 
Electrowatt Engineering Services Ltd., Zurich 
—- 

. Gilg, 


Wasser, Energie, Luft, Vol. 75, No. 11/12, p 270- 
273, January, 1983. 1 Tab. 


Descriptors: *Safety, *Dams, *Inspection, *Swit- 
zerland, *Geodetic deformation, Dam stability, 
Dam failure, Maintenance. 


In Switzerland government regulations require 
that dams be thoroughly inspected by a recognized 
expert at least once every 5 years. A safety report 
is prepared, based on preliminary examination, the 
construction history of the particular dam, site 
investigations, measurements, operation reports 
and direct observation. If the expert considers it 
necessary, the hydrological and geological condi- 
tions are re-examined. In addition to a general 
assessment of the dam, the report also contains 
recommendations concerning maintenance proce- 
dures and provides an operation scheme to ensure 
maximum safety. (Author’s abstract) 

W85-01271 


MONITORING DROUGHT FOR GRAZING 
LAND MANAGEMENT, 

Department of Agriculture, Ottawa (Ontario). 
Crop Production Div. 

J. A. Dyer. 

Journal of Soil and Water Conservation, Vol. 39, 
No. 3, p 176-178, May-June, 1984. 2 Fig, 8 Ref. 


Descriptors: Me egg *Monitoring, FoDEWS, 
Forage Drought ly Warning: System, Soil 
water, Water conservation, Grazing, Pasture man- 
agement, Planning, Prediction, Computer models. 


Early warning of probable low soil moisture levels 
can enable producers to avoid overgrazing and 
ensure financial stability. A computer based system 
to provide early warning is now operational in 
western Canada, where the beef industry is par- 
ticularly sensitive to drought. The system 
(FoDEWS) uses a combination of current year’s 
weather data and historical weather data for late 
winter and early spring to project likely moisture 
reserves by late spring. The important resource 
management aspect of drought monitoring is pre- 
vention of overgrazing caused by overstocking. 
Drought’s impact in any region relates closely to 
the carrying capacity of that region’s grazing land. 
Carrying capacity in an area depends on regional 
climate and the impact of drought in each region. 
Defining drought severity by its expected return 
period is a major concept behind FoDEWS. The 
main component of the FoDEWS drought-moni- 
toring system is a computer model that calculates 
soil moisture from daily weather records. This 
model budgets rainwater or snowmelt over a 
number of soil layers to account for daily plant 
water use during the growing season. While the 
system is as yet not able to predict drought with 
absolute certainty, it represents an improvement 
over random guessing. (Baker-IVI) 

W85-01322 


DISPOSAL OF DRAINAGE WATER FROM IR- 
RIGATED ALLUVIAL PLAINS, 

Taylor (John) and Sons, London (England). 

For primary bibliographic entry see Field 5G. 
W85-01392 


ROUTING OF DAM BREAK FLOODS, 
Motor-Columbus Ingenieurunterneh g AG., 
Baden (Switzerland). 

For primary bibliographic entry see Field 2E. 
W85-01550 





LONG-RANGE RESERVOIR OUTFLOW TEM- 
PERATURE PLANNING, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

For primary bibliographic entry see Field 6G. 
W85-01565 


COST ANALYSIS OF AQUATIC WEED CON- 
TROL: FISH VERSUS CHEMICALS IN A 
FLORIDA LAK 

Florida Univ., Gainesville. Aquatic Plants Re- 
search Center. 

J. V. Shireman. 

Progressive Fish Culturist, Vol. 44, No. 4, p 199- 
200, October, 1982. 1 Tab, 7 Ref. 


Descriptors: *Aquatic weed control, *Lake Bald- 
win, *Florida, *Grass carp, *Cost analysis, Herbi- 
cides, Economic aspects, Fish stocking. 


Lake Baldwin, Orange County, Florida, was 
stocked with fingerling grass carp for control of 
Hydrilla. Costs of herbicide treatment before the 
grass carp were stocked were considerable and 
control was temporary. A combination of herbi- 
cide treatment and stocking with grass carp result- 
ed in complete removal of Hydrilla, and lower 
costs. Greater cost benefits would have accrued if 
larger grass — been originally stocked, as 
control would have been achieved sooner. The 
advantage of using the two methods simultaneous- 
ly should be more effective and longer term con- 
trol. (Baker-IVI) 

W85-01584 


4B. Groundwater Management 


COMMERCE CLAUSE CURBS STATE CON- 
TROL OF INTERSTATE USE OF GROUND 
WATER: CITY OF EL PASO V. REYNOLDS, 
For primary bibliographic entry see Field 6E. 
W85-01244 


IMPACT OF WATER DEGRADATION ON RE- 
GIONAL AGRICULTURAL ECONOMY, 

Sung Hydropower Association, Bern (Switerzer- 
land). 

P. Mean, and O. Helweg. 

Journal of Irrigation and Drainage Engineering, 
Vol. 110, No. 2, p 218-234, June, 1984. 5 Fig, 13 
Tab, 13 Ref. 


Descriptors: *Groundwater irrigation, ‘*Saline 
water, *Cost benefit analysis, *Kern county, *Cali- 
fornia, Irrigation water, Groundwater manage- 
ment, Salt tolerance, Mathematical models, Im- 
ported water, Semiarid lands. 


Agricultural groundwater supplies have entered an 
era of scarcity due to increasing pumping costs and 
decreasing quality as a result of salt accumulation. 
Few if any measures have been implemented to 
control the salinity build-up. One reason for this 
inaction may be that decision makers and the 
public do not have a clear idea of the potential 
benefit from controlling ground water degradation. 
A methodology is provided to evaluate the impact 
of a future degradation of water quality in a re- 
gional agricultural production. Areas of Kern 
county, in the San Joaquin Valley, were selected as 
representative of not only California but many 
semi-arid areas of the world. A mathematical 
model was developed to simulate the response of 
the agricultural production system to changes in 
water availability, prices, and quality. There is no 
strong economic incentive for the conservation of 
groundwater resources in the two water districts 
studied. Two major reasons account for this: in 
both districts, the proportion of salt-tolerant crops 
is important; and the percentage of imported sur- 
face water entitlements represents over half of the 
total irrigation requirements for both districts. 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4B—Groundwater Management 


Whether an economic incentive might exist in an 
area where blending was impractical is not clear. 
(Moore-IVI) 

W85-01513 


4C. Effects On Water Of 
Man’s Non-Water 
Activities 


HYDROLOGIC IMPACTS OF A_ LARGE- 
SCALE MOUNTAIN PINE BEETLE (DEN- 
DROCTONUS PONDEROSAE HOPKINS) EPI- 
DEMIC, 

Montana Univ., Missoula. School of Forestry. 

D. F. Potts. 

Water Resources Bulletin, Vol. 20, No. 3, p 373- 
377, June, 1984. 3 Fig, 3 Tab, 9 Ref. 


Descriptors: *Forest watersheds, *Jack Creek wa- 
tershed, *Montana, *Streamflow, *Pine beetles, 
Water yield, Forest management, Snowmelt, 
Flood peak, Tree mortality. 


Forest ecosystems are affected regularly by cata- 
strophic events such as wildfire or decimation by 
diseases or insects, but there has been a lack of 
observations on the hydrologic impacts of such 
events. The mountain pine beetle (Dendroctonus 
ponderosae) epidemic in 1975-1977 in the Jack 
Creek watershed in southwestern Montana pre- 
sented a rare opportunity for such a study. The 
mountain pine beetle killed an estimated 35% of 
the total timber on the 133 sq km watershed. 
USGS streamflow data for four years prior to and 
five years after mortality were analyzed. The death 
of 35% of all timber in the drainage has apparently 
produced an average increase in annual water yield 
of about 15%. The reduction of evapotranspiration 
and interception loss following mortality and 
needle-fall is probably similar to that produced by 
timber harvest of the same magnitude. Post-epi- 
demic snowmelt timing has been advanced two to 
three weeks. Because of desynchronization, even 
the estimated 15% increase in post-epidemic aver- 
age annual water yield does not produce a great 
difference in the highest monthly (June) average 
water yield. This suggests that, in the absence of 
major site disturbance and soil compaction, timber 
harvest may not increase peak discharges. (Moore- 


IVI) 
W85-01375 


CASE FOR CARBON DIOXIDE, 
Agricultural Research Service, 
Water Conservation Lab. 

S. B. Idso. 

Journal of Environmental Sciences, Vol. 27, No. 3, 
p 19-22, May/June, 1984. 21 Ref. 


Phoenix, AZ. 


Descriptors: *Carbon dioxide, *Greenhouse effect, 
*Climate, *Evapotranspiration, Water yield, Water 
- Air pollution, Streamflow, Environmental ef- 
ects. 


It has been postulated that the rapidly rising 
carbon dioxide content of Earth’s atmosphere will 
lead to an unprecedented global warming (the 
Greenhouse Effect), but an alternative hypothesis 
suggests that over much of the Earth’s surface, 
CO2 should actually behave as an inverse green- 
house gas tending to cool the planet. An increase 
in atmospheric CO2 may increase streamflow by 
reducing evapotranspiration of plants. Atmospher- 
ic CO2 enrichment will be a great boon to agricul- 
ture, allowing tremendously increased yields to be 
produced with but a fraction of the water which is 
currently required. The favorable biological effects 
of atmospheric CO2 enrichment are considered to 
enormously outweigh any adverse climatic effects. 
(Moore-IVI) 

W85-01440 


AMAZON BASIN: A SYSTEM IN EQUILIBRI- 


UM, 

Centro de Energia Nuclear na Agricultura, Piraci- 
caba (Brazil). 

For primary bibliographic entry see Field 2A. 
W85-01499 


4D. Watershed Protection 


MANAGEMENT PROPOSALS TO COUNTER 
UNDESIRABLE SEDIMENT ACCUMULATION 
IN THE KEURBOOMS ESTUARY, 

Port Elizabeth Univ. (SouthAfrica). Dept. of Geol- 


ogy. 
J. S. V. Reddering, and K. Esterhuysen. 
Transactions of the Geological Society of South 
Africa, Vol. 86, No. 2, p 87-91, May-August, 1983. 
2 Fig, 13 Ref. 


Descriptors: *Estuaries, *Sediment accumulation, 
*Erosion control, *Keurbooms Estuary, *South 
Africa, Wind erosion, Wave erosion, Dunes, Inlets, 
Sediment management, Barriers, Tidal effects. 


Environmentally and recreationally undesirable 
sediment accumulation is occurring in the floodtide 
dominated Keurbooms Estuary, located in the 
southern Cape Province. The sediment consists 
mainly of marine calcareous sand and enters the 
estuary by barrier overwash and through the tidal 
inlet. This sediment accumulation could be coun- 
tered by stabilizing the overwash channals ard by 
fixing the position of the migratory inlet in a 
position where the longshore current sediment 
supply to the inlet is reduced. Barrier washover 
channels should be blocked by vegetation to estab- 
lish and stabilize the dune ridges. This would stop 
a considerable amount of the barrier overwash and 
associated aeolian sediment transport of sand into 
the lower estuary. The tidal inlet of the estuary 
should also be stabilized in an area of lower wave 
energy where the longshore sediment supply to the 
estuary would be reduced. Recreational constraints 
work against the inlet being fixed in the best possi- 
ble position but by compromise an adequate site 
can be found. The migratory inlet can be stabilized 
by fixing the — of the southern inlet margin 
about 800 m from the southern end of the barrier. 
Two sets of adverse conditions would be generated 
by this but both could be effectively countered. 
Firstly, wave erosion of property on the landward 
bank of the back-barrier lagoon could be avoided 
by constructing a suitable wave baffle in a position 
opposite to the proposed fixed site of the inlet. 
Secondly, unwanted accumulation of sediment in 
the southern part of the back-barrier lagoon, which 
could not be flushed by either tidal action or 
freshwater floods, would have to be dredged at 
suitable intervals. (Baker-IVI) 

W85-01180 


GLOBAL LOSS OF TOPSOIL, 

Worldwatch Inst., Washington, DC. 

L. R. Brown. 

Journal of Soil and Water Conservation, Vol. 39, 
No. 3, p 162-165, May-June, 1984. 4 Fig, 2 Tab. 


Descriptors: *Soil erosion, *Farm management, 
Soil conservation, Natural resources, Agriculture, 
Planning, Topsoil, Crop yield, Sedimentation. 


An unprecedented quadrupling in world food 
demand within 50 years has put more pressure on 
many of the world’s soils than they can sustain. 
Soil erosion is accelerating under the strain. This 
loss is not widely recognized because the intensifi- 
cation of cropping patterns and the plowing of 
— land that leads to excessive erosion over 
the long run can lead to production gains in the 
short run, creating the illusion of progress and a 
false sense of food security. Although soil erosion 
data are not available for most countries, a rough 
estimate of the excessive worldwide loss of topsoil 
from croplands is needed. Without such an esti- 
mate, assessments of the world food prospect are 
unrealistic. In addition to broad-brush estimates of 
soil loss at the continental level, other sources of 
more detailed information on soil erosion from 
cropland include governmental surveys, data on 
sedimentation of reservoirs and river sediment 
loads, reports from research plots, and observa- 
tions by agriculturalists. The United States and 
India are two of the few countries who have 
prepared a national estimate of soil erosion loss. 
Because of the shortsighted way in which one- 
third to one-half of the world’s cropland is being 
managed, the soils on this land have been convert- 


ed from a renewable resource to a nonrenewable 
one. (Baker-IVI) 
W85-01320 


PHOTOGRAMMETRIC TECHNIQUE FOR 
MEASURING SOIL EROSION, 

Georgia Univ., Athens. Dept. of Geography. 

For primary bibliographic entry see Field 7B. 
W85-01323 


PROCESS BASED MODEL OF FAECAL BAC- 
TERIAL LEVELS IN UPLAND CATCHMENTS. 
Leeds Univ. (England). School of Geography. 

For primary bibliographic entry see Field 5B. 
W85-01420 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


DETERMINATION OF SUBNANOGRAM PER 
LITER LEVELS OF EARTHY-MUSTY ODOR- 
ANTS IN WATER BY THE SALTED CLOSED- 
LOOP STRIPPING METHOD, 

Southern California Metropolitan Water District, 
La Verne. Water Quality Branch. 

C. J. Hwang, S. W. Krasner, M. J. McGuire, M. S. 
Moylan, and M. S. Dale. 

Environmental Science and Technology, Vol. 18, 
No. 7, p 535-539, 1984. 3 Fig, 4 Tab, 21 Ref. 


Descriptors: *Earthy-musty odorants, *Closed- 
loop stripping analysis, *Gas chromatography, 
*Mass spectrometry, Air stripping, Detection 
limits, Geosmin, Isopropyl-methoxypyrazine, 
Methylisoborneol, —_Isobutyl-3-methoxypyrazine, 
Trichloroanisole, Sodium sulfate. 


Grob closed-loop stripping analysis (CLSA), cou- 
pled with gas chromatography/mass spectrometry 
(GC/MS), has been used to analyze for low levels 
of earthy-musty odorants in potable water supply 
systems. An increase in both sensitivity and strip- 
ping rate has been achieved by raising the ionic 
strength of the water samples with sodium sulfate 
(Na2SO4) before stripping. Concentrations from 0 
to 300 g/L Na2SO4 were studied. A practical 
condition of 80 g/L Na2SO4 was combined with a 
shorter 1.5-h stripping time to double the sensitivi- 
ty of the unsalted 2-h CLSA. A detection limit of 
0.8 ng/L was achieved for each of the following 
earthy-musty compounds: 2-isopropyl-3-methoxy- 
pyrazine, 2-methylisoborneol, 2-isobutyl-3-methox- 
ypyrazine, geosmin, and 2,3,6-trichloroanisole. The 
method was validated by comparison, precision, 
and accuracy studies using natural source-water 
samples. Recoveries of dosed geosmin and 2-meth- 
ylisoborneol were 105 + or - 15% and 106 + or - 
15%, respectively. This salted procedure is a valu- 
able modification of the CLSA when higher sensi- 
tivity or reduced stripping time is required. (Au- 
thor’s abstract) 

W85-01126 


METHOD FOR THE ENUMERATION OF 
MALE-SPECIFIC BACTERIOPHAGES _ IN 
SEWAGE, 

Rijksinstituut voor de Volksgezondheid, Bilthoven 
oe Lab. for Water and Food Microbi- 
ology. 

A. H. Havelaar, and W. M. Hogeboom. 

Journal of Applied Bacteriology, Vol. 56, No. 3, p 
439-447, June, 1984. 1 Fig, 4 Tab, 26 Ref. 


Descriptors: *Bacteriophage, *Wastewater analy- 
sis, *Water pollution, Virus, Salmonella, Escheri- 
chia, Plasmids, Public health, Coliforms, Hepatitus, 
Norwalk virus, Rotavirus, Gastro-enteritis virus, 
Bacteria, Pollutant identification. 


Human enteric viruses may survive water treat- 
ment processes better than pathogenic or indicator 
bacteria. There are at present no generally applica- 
ble methods to detect those viruses that appear 





most significant epidemiologically such as hepati- 
tus-A virus, Norwalk-like viruses, rotavirus, and 
unclassified gastro-enteritis viruses. Male-specific 
bacteriophages adsorb to F-pili and thus can only 
infect male host strains. A method was developed 
for the selective enumeration of these phages, 
based on the observation that in sewage there are 
few phages capable of infecting F(-)-salmonellas - 
ly less than 10 pfu/ml. Using a male Salmo- 
nella strain, constructed by the introduction of the 
plasmid F’42 lac::Tn5 into Salmonella typhimur- 
lum phage t 3, plaque counts in secondary 
effluent were found to be in the range of 60-8200 
cg Practically all the phages detected had a 
ost range restricted to male Salmonella or Es- 
cherichia coli strains, were resistant to chloroform, 
and their infectivity was inhibited by RNase. Elec- 
tron microscopy of lysates revealed phage particles 
that were morphologically identical to the male- 
specific single-strand RNA phages. Similar results 
were obtained with a strain of Salm. indiana carry- 
ing F’42 lac. A derivative of the Salm. typhimur- 
ium LT2 strain carrying an F-plasmid (F’42 lac fin 
P301) derepressed for fertility inhibition by the 
resident plasmid pSLT was equally sensitive to 
male-specific phages, but from sewage samples 
many other phages infecting F(-) E. coli but not 
F(-) amma were isolated using this host strain. 
(Collier-IVI) 
W85-01149 


COMPARATIVE STUDY ON SALMONELLA 
ISOLATION FROM SEWAGE-CONTAMINAT- 
ED NATURAL WATERS, 

Valencia Univ. (Spain). Dept. of Microbiology. 
E. Alcaide, J. P. Martinez, and E. Garay. 

Journal of Applied Bacteriology, Vol. 56, No. 3, p 
365-371, June, 1984. 1 Fig, 4 Tab, 32 Ref. 


Descriptors: “Salmonella, ‘*Bacterial analysis, 
*Wastewater pollution, *Albufera Lake, *Spain, 
*Valencia, Pollutant identification, Water tempera- 
ture, Agars, Culture media, Bacteriology. 


The effects of five factors influencing the isolation 
of salmonellas from sewage-contaminated natural 
waters were compared: pre-enrichment, enrich- 
ment broth, plating medium, sampling site, and 
water temperature. Samples were obtained from 
Albufera Lake, near Valencia, Spain, over a two 
year period (March 1980 to March 1982). A total 
of 759 salmonella strains belonging to 36 different 
serotypes were recovered. All five factors consid- 
ered in the study have shown a significant effect on 
the recovery of salmonellas. During a cold period 
the total numbers of salmonellas decreased. The 
effect of pre-enrichment in buffered peptone water 
was compared with single-step enrichment in NR 
10 broth incubated at 43 degrees C. A modification 
of NR10 has been compared with the original 
composition. Bismuth sulfite agar (BSA), Hektoen 
enteric agar (HE) and brilliant green agar (BGA) 
have been used as plating media. The combination 
of direct enrichment in NR10, followed by BSA or 
HE as plating media was most effective for the 
isolation of Salmonella; BGA was less selective, 
and some non-fermentative Gram negative bacilli 
led sometimes to confusion on the primary plates. 
On BSA and HE the distinct morphology of sal- 
monellas enhances a correct identification. These 
three media were used to avoid selective inhibition 
of certain Salmonella serotypes more related to 
natural environments. (Collier-IVI) 

W85-01150 


GAS CHROMATOGRAPHIC DETERMINA- 
TION OF HYDROGEN SULPHIDE IN ANOXIC 
WATERS, 

Hamamatsu Univ. (Japan). Dept. of Chemistry. 
N. Ichinose, K. Nakamura, and C. Shimizu. 
Journal of Chromatography, Vol. 292, No. 2, p 
393-401, June, 1984. 5 Fig, 7 Tab, 6 Ref. 


Descriptors: *Hydrogen sulfide, *Gas chromatog- 
raphy, *Anaerobic conditions, *Chemical analysis, 
Detection limits, Acetone, Ethanol, Hydroxyla- 
mine hydrochloride. 


Determination of hydrogen sulfide content of 
water is difficult because samples must be analyzed 
soon after being taken due to the rapid oxidation of 
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hydrogen sulfide by oxygen in the air. Moreover, 
there is a danger that hydrogen sulfide in a sample 
from a great depth will escape because of a change 
in pressure. To solve these problems, ee 
agents were added to the organic solvents in whic’ 
the hydrogen sulfide is more soluble and stable 
than in water, and water samples were taken with 
a syringe containing these solvents; either acetone 
or ethanol was mixed with the sample, and a small 
amount of hydroxylamine hydrochloride was 
added. The hydrogen sulfide in this solution was 
determined by gas chromatography. The proposed 
method is easy to perform and determination is 
ape for several days after the sampling. The 
imit of detection was about 0.1 ppm; the average 
of coefficients of detection was 9.2%. The preci- 
sion and accuracy of this method compared well 
with ordinary spectrophotometric techniques 
when tested for concentrations of hydrogen sulfide 
in acetone-lake water (7:3) solutions and ethanol- 
lake water (7:3) solutions; it is satisfactory for 
hydrogen sulfide determinations in anoxic lake 
waters. (Collier-IVI) 

W85-01151 


EVALUATION OF ELUTRIATE TEST PARAM- 
ETERS FOR AN ORGANIC HYDROPHOBIC 
POLLUTANT, KEPONE, 

Meg Inst. of Marine Science, Gloucester Point. 
D. R. Burris, and R. J. Huggett. 

Environmental Pollution, (Series B), Vol. 8, No. 1, 
p 63-69, 1984. 2 Tab, 10 Ref. Army Corps of 
Engineers contract DACW65-82-C-0001. 


Descriptors: *Elutriate test, *Sediments, *Kepone, 
*James River estuary, Organic compounds, Pesti- 
cides, Path of pollutants, Sediment contamination. 


Elutriate tests were employed to assess the amount 
of a contaminant which will dissolve in water due 
to a sediment disturbing process such as dredging 
or dis; . Water and bottom sediment from the 
turbidity maximum region of the James River estu- 
ary were used. Kepone was the contaminant stud- 
ied. A factorial analysis of variance indicates that 
Kepone concentration on sediment is one factor 
which controls concentrations in the elutriate 
water. Mixing time and sediment concentration 
appeared to have little effect. These findings agree 
with analyses of samples taken during a dredging 
operation near the site of sediment collection for 
the elutriate tests. The Kepone elutriate results 
indicate that a relatively low sediment concentra- 
tion of 1% is adequate to obtain meaningful elutri- 
ate results. This suggests that the standard elutriate 
test may, at 20%, prescribe an excessive amount of 
sediment which may impart an unnecessary burden 
on the analyst. (Baker-IVI) 

W85-01319 


USE OF FREE-LIVING NEMATODES AS A 
BIOASSAY FOR ESTUARINE SEDIMENTS, 
City Coll., New York. Dept. of Biology. 

J. H. Tietjen, and J. J. Lee. 

Marine Environmental Research, Vol. 11, No. 4, p 
233-251, 1984. 4 Fig, 5 Tab, 14 Ref. NOAA grant 
NA81RAD00003. 


Descriptors: *Bioassay, *Nematodes, *Estuarine 
environment, *Sediment contamination, Hydrocar- 
bons, Aromatic compounds, Heavy metals, 
Benthic fauna, Toxicity. 


A bioassay technique using free-living nematodes 
has been developed to assess the environmental 
quality of estuarine sediments. Nematodes offer the 
advantages of (a) generally being the most abun- 
dant metazoan in sediments; (b) having short life 
histories and no pelagic larvae; and (c) being rela- 
tively easy to maintain in laboratory culture. Small 
individual body size and rapid generation time 
(two weeks) render nematodes especially useful in 
evaluating effects of potential toxicants on popula- 
tions, rather than on single individuals. The bioas- 
say technique was developed using two species, 
Chromadorina germanica and Diplolaimella puni- 
cea, and sediments from the Hudson-Raritan estua- 
rine area. The life histories and feeding habits of 
both species are known. Test sediments were taken 
from eight stations that represent a gradient from 
lightly to heavily impacted. Concentrations of po- 
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tential toxicants measured in these sediments in- 
cluded polychlorinated hydrocarbons, polynuclear 
aromatic hydrocarbons, and heavy metals. Control 
sediments, taken from 100 km distant, were almost 
total toxicant-free. Nematodes were incubated in 
the dark at 25 degrees C for two weeks at 1:1 and 
1:10 concentrations (volume/volume) of sediments 
repared with sterile sea water. Food consisted of 
coats from nematode stock cultures. Intrinsic 
rate of natural increase (r) of the nematodes was 
used as the indicator of sediment quality; r has 
units (daily increase in number of generations), is 
easily computed, and can be treated statistically. 
Both species grew better in control and other 
sediments containing low concentrations of PCBs, 
PAHs, and heavy metals. In sediments having PCB 
and PAH concentrations (ppb) of more than 270 
and 8700, respectively, population growth of both 
species tended to be less than half that found at 
lower concentrations. Significant inverse correla- 
tions between r and toxicant concentration oc- 
curred at 1:1 sediment-water concentrations. At 
1:10 concentrations the correlations remained neg- 
ative, but not at the 0:05 level of significance. Use 
of the nematodes Chromadorina germanica and 
Diplolaimella punicea offers a quick, easy and sta- 
tistically testable means of assessing the quality of 
marine sediments on populations, rather than single 
individuals, of marine benthic invertebrates. (Au- 
thor’s abstract) 
W85-01354 


CONTAMINANT ANALYSIS OF FILLETS 
FROM GREAT LAKES COHO SALMON, 1980, 
Environmental Protection Agency, Chicago, IL. 
Great Lakes National Program Office. 

J. R. Clark, D. DeVault, R. J. Bowden, and J. A. 
Weishaar. 

Journal of Great Lakes Research, Vol. 10, No. 1, p 
38-47, 1984. 1 Fig, 4 Tab, 15 Ref. 


Descriptors: *Salmon, *Great Lakes, *Pollutants, 
Lake Superior, Lake Erie, Lake Michigan, Lake 
Huron, Pesticide residues, Mirex, Foods, Public 
health. 


Analyses of coho salmon from each of the Great 
Lakes by a single laboratory produced residue data 
on the accumulation of environmental contami- 
nants which have been banned, severely restricted, 
or are currently permitted in the basin. Coho 
salmon from Lake Superior contained only trace 
amounts or low levels of most toxic substances 
quantified; Lake Erie fish were contaminated with 
low levels of number of pesticides and industrial 
compounds; relatively higher residues were detect- 
ed in coho from Lake Huron and Lake Michigan; 
and the highest concentrations for a number of 
compounds were found in fillets from coho from 
Lake Ontario. Contaminant concentrations in mi- 
gratory coho salmon indicate open lake contami- 
nant problems rather than point source or near- 
shore conditions. Tissue residues were less than 
USFDA action levels, used by many agencies in 
assessing the severity of fish contaminant prob- 
lems. Only mirex concentrations in fish collected 
from Lake Ontario exceeded a USFDA action 
level. The data reported in this study generally 
agree with recent findings from individual state 
contaminant monitoring programs. Problems with 
varying analytical and sampling techniques pre- 
clude direct comparisons with previously pub- 
lished data of other studies. (Author’s abstract) 
W85-01358 


EFFECTS OF PETROLEUM HYDROCARBONS 
ON THE CYTOCHROME P450 CONTENT OF 
THE MOLLUSC BIVALVE MYTILUS GALLO- 
PROVINCIALIS, 

Endoume Marine Station and Oceanography 
Centre, Marseille (France). 

For primary bibliographic entry see Field SC. 
W85-01367 


OBJECTIVES OF A WATER QUALITY MONI- 
TORING PROGRAMME FOR THE INTERNA- 
TIONAL RIVER BASINS IN A DEVELOPING 
COUNTRY IN SOUTHERN AFRICA - MOZAM- 
BIQUE, 
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Direccao Nactional de Aq 

S. J. Hugman. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 33-39, 1984. 1 Fig, 1 Tab, 3 Ref. 


Descriptors: *Water quality, “Monitoring, *Mo- 
zambique, *Developing countries, Water resources 
development, Data acquisition, Resources develop- 
ment. 


Mozambique lies on the south-east coast of Africa. 
Its Independence, in 1975, was particularly diffi- 
cult and severely disrupted the economy. All its 
major rivers rise in neighboring countries and sev- 
eral, in particular those from South Africa and 
Swaziland, are already heavily used before cross- 

the border. Since 1977 the National Water 
Directorate has been responsible for management 
and development of water resources. The Direc- 
torate includes a hydrology department which 
maintains field-teams throughout the country. Vir- 
tually no water quality data are available from 
before 1972, when irregular sample collection 
began. Since Independence, sampling has contin- 
ued but the Directorate has redefined the objec- 
tives of the program to obtain maximum benefit 
from very limited resources. These objectives were 
chosen for economic, hydrological and political 
reasons. The long-term objectives are to provide 
the data required for agricultural and industrial 
development projects, to manage and maintain the 
quality of Mozambiques water resources, and to 
meet international obligations. In practice, the ca- 
pacity of the hydrological service is insufficient to 
meet these objectives. The targets for the existing 
program were therefore chosen to satisfy the most 
important objectives and to be feasible with 
present resources. The routine program is being 
completely operated by technicians who have no 
more than nine years schooling. (Author’s abstract) 
W85-01391 


CALCULATION OF THE COMPLIANCE OF 
DISCHARGES WITH EMISSION STAND. 
Anglian Water Authority, Huntingdon (England). 
A. E. Warn, and P. J. Matthews. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 183-196, 1984. 4 Fig, 4 Tab, 10 Ref. 


Descriptors: *England, *Wales, *Water quality 
standards, *Sampling, Water pollution control, 
Rivers, Water quality, Wastewater disposal. 


It is the policy of Water Authorities in England 
and Wales to control river quality through the 
achievement of River Quality Objectives. The 
Emission Standards for discharges which could 
achieve the River Quality Objectives are called 
Long Term Consent Conditions and methods of 
calculating them have been devised which ensure a 
correct match with River Quality Objectives. 
Methods of assessing compliance with Emission 
Standards must be set up carefully because the 
results may decide priorities for river quality con- 
trol. The Performance Value Method allows the 
use of sampling to estimate compliance with stand- 
ards defined as percentiles. The method also pro- 
vides estimates of the proportion of time a dis- 
charge spent in excess of a particular limit and the 
probability that the discharge has failed to achieve 
the standard. The method provides a quantitative 
WD for deciding how often to sample. (Moore- 
W85-01401 


OPTIMIZATION OF WATER QUALITY MON- 
ITORING NETWORKS, 

Waterloopkundig Lab., Delft (Netherlands). 

For primary bibliographic entry see Field 7A. 
W85-01406 


AUTOMATIC MONITORING OF RIVER 
WATER QUALITY, 

National Board of Waters, Helsinki (Finland). 

T. Kohonen. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 289-294, 1984. 6 Ref. 


Descriptors: *Automation, *Water quality, *Moni- 
toring, *Finland, Water temperature, Hydrogen 


Dissolved 
frequency, 


ion concentration, 
oxygen, Turbidity, 
Wastewater. 


Since 1972 the Finnish National Board of Waters 
has taken an active part in development of the 
automatic water quality monitoring. Eleven auto- 
matic stations have been used mainly for continu- 
ous monitoring of river water quality. The param- 
eters used; temperature, pH, conductivity, DO and 
turbidity, are only the indicators about the change 
in loading. Automatic monitoring has in several 
cases revealed previously undetected variations in 
water quality. Continuous monitoring has pro- 
duced useful information about the proportional 
magnitude and durability of variations in water 
quality. The abundance of data makes the use of 
statistical methods possible for determining optimal 
sampling frequencies. In the near future new pa- 
rameters can be used for controlling contents and 
thus also loadings. Then the automatic monitoring 
should be broadened to waste water treatment 
plants and to processes of factories. In that case it 
should be possible already to prevent waste water 
discharges before the watercourse. (Author’s ab- 


stract) 
W85-01407 


Conductivity, 
Sampling 


MONITORING STATIONS AND WATER 
QUALITY MEASUREMENTS ON THE RIVER 
LIPPE: EQUIPMENT - RESULTS - COSTS, 
Emschergenossenschaft, Essen (Germany, F.R.). 
H. Baumgart, and F. Sperling. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 327-346, 1984. 18 Fig, 2 Tab. 


Descriptors: *Water quality control, *Monitoring, 
*River Lippe, *West Germany, Economic aspects, 
River flow, Rivers, Drinking water, Costs, Meas- 
urement instruments, Chemical analysis, Water 
analysis. 


Water quality management tasks are discussed in 
relation to the River Lippe and a four part scheme 
for monitoring water quality. Attention is in par- 
ticular devoted to the monitoring stations em- 
ployed along the Lippe for the past 30 years. 
Technical and organizational criteria for the con- 
struction and operation of monitoring stations, as 
well as technical details of production and process- 
ing of measured values, including annual costs, are 
provided. The Lippe is a typical plains river, flow- 
ing in an East-West direction along the Northern 
boundary of the Rhine-Westfalian industrial area. 
The water from two nothern tributaries of the 
Lippe - the Stever and the Haltern Muhlenbach 
(mill stream) is used to produce drinking water. 
The continuously measured parameters at the mon- 
itoring stations include oxygen content, water tem- 
perature, air temperature, translucency/turbidity, 
conductivity, pH value, fish test and solar radi- 
ation. The Lippe is also chemically examined once 
a month in respect to the following parameters; 
oxygen content, temperature, pH value, conductiv- 
ity, chloride sulfate, BODS, BODS with ATU, 
chemical oxygen demand, total organic carbon, 
organic chlorine, nitrogen (total, organic, nitrous 
and nitrate), and total phosphorous. An examina- 
tion of the chemical and biological parameters, 
incorporating the most important contributing 
flows, is carried out twice a year. The principle of 
the examination is to observe a specie body of 
water ao passage over the river bed with 
— to changes in its matter content. (Baker- 
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WATER QUALITY INDICES - A COMPARI- 

SON OF EXPERTS’ OPINIONS, 

a Univ., Ann Arbor. School of Public 
ith. 


R. A. Deininger, and D. H. Newsome. 
Water Science and Technology, Vol. 16, No. 5-7, 
p 499-510, 1984. 5 Fig, 4 Tab, 9 Ref. 


Descriptors: *Water quality control, *Water man- 
agement, Decision making, Management, Public 
health, England, United States, Brazil, Ammonia. 


Based on a sample of twenty-two responses from 
water quality experts in the United Kingdom and 
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fifteen from Brazil, it appears that their views of 
water quality are identical to those of United 
States experts and that both can be reasonably 
predicted - the water quality index developed 
by Brown et al. (Brown, R. M. Water and Sewage 
Works, Vol. 117, Oct. 1970.). There were, howev- 
er, some areas of dispute. The NSF WQI does not 
include ammonia as a parameter of water quality. 
The view was expressed that unless an index takes 
ammonia into consideration, the index would be of 
no value in the United Kingdom. A review of the 
original questionnaires to the US experts more than 
ten years ago showed that ammonia was one of the 
parameters considered. The significance and role 
of this parameter was now judged to be too low by 
the US experts and therefore ammonia was not 
included in this index. The questionnaire in use 
contained values for nine individual parameters of 
water quality shown for twenty samples of river 
water. The participants were asked to rate the 
water quality of the twenty samples on a scale 
from 0 to 100 and also indicate a verbal rating from 
very bad to excellent. (Baker-IVI) 

W85-01425 


ACUTE TOXICITY OF A SYNTHETIC OIL, AN- 
ILINE AND PHENOL TO LABORATORY AND 
NATURAL POPULATIONS OF CHIRONOMID 
(DIPTERA) LARVAE, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

P. J. Franco, K. L. Daniels, R. M. Cushman, and 
G. A. Kazlow. 

Environmental Pollution (Series A), Vol. 34, No. 
4, p 321-331, 1984. 3 Fig, 2 Tab, 29 Ref. DOE 
contract W-7405-eng-26. 


Descriptors: *Midges, *Toxicity, *Aniline, 
*Phenol, *Oil, Bioassay, Water pollution effects, 
Synthetic fuels, Sensitivity analysis. 


The acute toxicity of a water-soluble fraction of a 
coal-derived oil and two of its components, aniline 
and phenol, to larvae of four chironomid species 
was determined in 48-h bioassays. Three species, 
Clinotanypus pinguis, Einfeldia natchitocheae and 
Tanypus neopunctipennis, were collected from 
natural populations and the fourth, Chironomus 
tentans, was reared in laboratory culture. Bioassay 
data were examined using weighted least squares 
and probit analyses. The LCS50 values calculated 
from regression equations for the water-soluble 
fraction ranged from 1.1% for E. natchitocheae to 
2.0% for C. pinguis; for aniline, 287 mg/liter for T. 
neopunctipennis to 442 mg/liter for E. natchito- 
cheae; and for phenol, 73 mg/liter for T. neopunc- 
tipennis to 187 mg/liter for C. tentans. Compari- 
sons from sensitivity analyses revealed that the 
closer the taxonomic relationship between species, 
the more similar the response to a given toxicant. 
The data suggest that the laboratory population 
may be representative of natural midge populations 
in bioasays. (Author’s abstract) 

W85-01445 


LIMITATIONS OF BODY BURDEN AS AN 
INDEX OF ENVIRONMENTAL CONTAMINA- 
TION: HEAVY METALS IN FISH COTTUS 
GOBIO L. FROM THE RIVER ECCLES- 
BOURNE, DERBYSHIRE, 

Institute of Terrestrial Ecology, Huntingdon (Eng- 
land). Monks Wood Experimental Station. 

F. Moriarty, H. M. Hanson, and P. Freestone. 
Environmental Pollution (Series A), Vol. 4, No. 4, 
p 297-320, 1984. 3 Fig, 9 Tab, 17 Ref. 


Descriptors: *Body burden, *Fish, *River Eccles- 
bourne, *England, Lead, Cadmium, Sediment con- 
tamination, Body weight, Heavy metals, Pollution 
index. 


Samples of miller’s thumb Cottus gobio were taken 
from three sites on the River Ecclesbourne, whose 
sediments contained different concentrations of 
lead and cadmium. Measurement suggested that 
fish growth is allometric. However, multiple re- 
gressions (on tissue dry weight, total dry weight 
and total metal burden) for amounts of lead or 
cadmium in individual tissues or organs showed 
that most of the variations between fish in the 





metal content of specific organs was related to 
differences in total body burden of metal, with no 
significant additional contribution from the other 
two variables. There were two exceptions: cadmi- 
um in liver and lead in gill covers. For the liver, 
concentrations of cadmium changed significantly 
not only with total burden but also with liver 
weight: liver also had a wider range of weights 
than other tissues. The results suggest that there is 
no ee to be gained from the use of concen- 
tration, rather than mass of pollutant in a tissue, 
when the latter can be given. An explicit statement 
of the weight of tissue (or of organism) is also 
desirable, and comparisons based on concentration 
alone are usually inefficient, and can be misleading. 
Comparisons between fish taken from different 
sites or at different times were best based on total 
mass of metal in each fish. The data illustrate the 
difficulties of comparing amounts of pollutant in 
different samples, and analysis of covariance, with 
body weight as the covariate, appears to be the 
most appropriate approach. If samples have signifi- 
cantly different body weights, comparisons will be 
invalid unless allowance can be made for the effect 
of body weight. (Author’s abstract) 

W85-01446 


EVALUATION OF A RAPID RANGE-FINDING 
TEST FOR USE IN ACUTE LETHALITY STUD- 
IES WITH FISH, 

Shell Research Ltd., Sittingbourne (England). Sit- 
tingbourne Research Centre. 

R. R. Stephenson. 

Environmental Protection (Series A), Vol. 35, No. 
1, p 75-81, 1984. 1 Fig, 8 Ref. 


Descriptors: *Residual oxygen test, *Toxicity, 
*Range-finding, *Fish, Trout, Dissolved oxygen, 
Agricultural chemicals, Oil additives, Detergents, 
Industrial Chemicals. 


A rapid range-finding test for use in acute lethality 
studies with fish is described and evaluated. The 
test is based on the increase in susceptibility of fish 
to toxicants at low oxygen concentrations and is 
commonly referred to as a residual oxygen test. 
Eighty-two sets of data were available for analysis. 
Each set consisted of a predicted 96-h LCS0 value 
from the rapid range-finding test and a measured 
$6-h LCS50 value determined in a static-water tox- 
icity test with daily renewal of the test media. 
Salmo gairdneri, the rainbow trout, was used in 
both tests. A wide variety of test substances were 
tested, including agricultural chemicals, oil addi- 
tives, detergents, detergent intermediates, hydro- 
carbon solvents, catalysts and other base, speciality 
and industrial chemicals. In the great majority of 
cases the rapid range-finding test predicted the 
measured 96-h LCS5O with sufficient accuracy for 
the definitive test to be set up over the correct 
concentration range. Generally, the predicted 96-h 
LCS0 was within half an order of magnitude of the 
measured value. The advantages of this rapid 
range-finding test over the widely used 24-h static- 
water range-finding test are given. (Author’s ab- 
stract) 

W85-01450 


SIMPLIFIED CONFIRMATORY TECHNIQUE 
FOR ORGANOCHLORINE RESIDUES, 
Instituto Argentino de Oceanografia, Buenos 
Aires. 

J. L. Sericano, and A. E. Pucci. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 33, No. 2, p 138-143, August, 
1984. 1 Fig, 1 Tab, 12 Ref. 


Descriptors: *Pollutant identification, *Pesticides, 
*Organic compounds, Organochlorine compounds, 
Aldrin, Dieldrin, Heptachlor, DDT, Hexachloro- 
cyclohexane, Pesticide residues, Chromatography. 


Two simple acid and alkaline treatments are com- 
bined which are generally used in an independent 
way as clean-up techniques, but are not fully used 
by residue laboratories in routine confirmatory 
analyses. This procedure, based on the different 
relative stabilities presented by some organochlor- 
ine pesticides when they are sequentially treated 
with concentrated sulfuric acid and ethanolic po- 
tassium hydroxide solutions does not require any 
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modification in the gas chomatographic system, 
such as those necessary for in line techniques. The 
method is inexpensive and very useful in the identi- 
fication of organochlorine pesticides in freshwater, 
seawater and surface sediment samples. Seawater 
team extracted with n-hexane-acetone and n- 

exane was fortified with eleven chlorinated pesti- 
cides. Clean-up procedure was performed with 
partially deactivated alumina column. Acid prod- 
ucts were obtained by adding 1 ml of concentrated 
sulfuric acid to 0.5 ml of sample extract. The 
hexane layer was allowed to separate for a few 
minutes and was then withdrawn. Alkaline ae 
ucts were obtained by adding 1 ml of 2% et 
lic-potassium hydroxide solution to the extract re- 
= from the acid treatment. Organochlorine 
pesticide identifications and quantifications were 
carried out on a gas chromatograph. (Baker-IVI) 
W85-01456 


PARTICULATE POLLUTION MONITORING 
IN THE ELEFSIS GULF: THE ROLE OF MIN- 
ERAL MAGNETIC STUDIES, 

Liverpool Univ. (England). Dept. of Geography. 
F. Oldfield, and M. Scoullos. 

Marine Pollution Bulletin, Vol. 15, No. 6, p 229- 
231, June, 1984. 3 Fig, 13 Ref. 


Descriptors: *Monitoring, *Elefsis Gulf, *Magnet- 
ic studies, Particulates, Magnetic susceptibility, 
Saturation isothermal remanent magnetization, Soil 
erosion, Water pollution sources, Marine environ- 
ment. 


Measurements of ‘quadrature’ susceptibility (Xq) at 
low and high frequency on seabottom sediments of 
the Gulf of Elefsis supplement the results derived 
from the study of magnetic susceptibility (X) and 
saturation isothe remanent magnetization 
(SIRM) (Scoullos et al., 1979, Mar. Pollut. Bull., 
10, 287-291) and make possible the distinction be- 
tween the background soil erosional fraction and 
that of a combustion origin. New de- 
vices speed up the on-site appraisal of the impact 
of discharges on marine sediment quality. (Au- 
thor’s abstract) 

W85-01486 


FIELD AND LABORATORY ANALYSES OF 
WATER FROM THE COLUMBIA AQUIFER IN 
Y! 


EASTERN MARYLAND, 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

L. J. Bachman. 

Ground Water, Vol. 22, No. 4, p 460-467, July- 
August, 1984. 5 Fig, 3 Tab, 7 Ref. 


Descriptors: *Groundwater, *Water analysis, 
*Field tests, *Columbia Aquifer, *Maryland, Hy- 
drogen ion concentration, Alkalinity, Specific con- 
ductance, Laboratories. 


Field and laboratory analyses of pH, alkalinity, and 
specific conductance from water samples collected 
from the Columbia aquifer on the Delmarva Penin- 
sula in eastern Maryland were compared to deter- 
mine if laboratory analyses could be used for 
making regional water-quality interpretations. On 
the basis of 170 field pH and specific conductance 
measurements, 165 laboratory pH and specific con- 
ductance measurements, and 86 field and 135 labo- 
ratory alkalinity measurements, a significant differ- 
ence at the 0.1-percent level was found between 
laboratory and field analyses of pH and specific 
conductance. No significant difference was found 
between laboratory and field analyses of alkalinity. 
In most samples, laboratory pH was greater than 
field pH, laboratory specific conductance was less 
than field specific conductance, and laboratory al- 
kalinity was equally likely to be less than, the same 
as, or greater than field alkalinity. Kruskal-Wallis 
tests of field and laboratory data grouped by north- 
south and east-west coordinates and by land use 
indicate that the difference between field and labo- 
ratory values is usually not enough to affect the 
outcome of the statistical tests. Thus, laboratory 
measurements of these constituents may be ade- 
quate for making certain regional water-quality 
interpretations, although they may result in errors 
if used for geochemical interpretations. (Author’s 
abstract) 

W85-01533 


DETERMINATION OF TOTAL REDUCED 
SULFUR IN NATURAL WATERS, 

Marine Biological Lab., Woods Hole, MA. Eco- 
systems Center. 

W. Kijowski, and P. A. Steudler. 

Limnology and Oceanography, Vol. 27, No. 5, 
975-978, tember, 1982. 1 Fig, 2 Tab, 12 Ref 
NSF grant DEB-78-03557. 


Descriptors: *Water analysis, ‘*Sulfur, ‘*Salt 
marshes, *Pollutant identification, Natural waters, 
Tidal marshes, Marshes, Sulfate, Groundwater, In- 
terstitial water, Rain, Seawater. 


A method has been mr for determining 
small amounts of reduced sulfur in water (25-600 
micrograms sulfur/liter) that is very specific and 
free from interferences from sulfate and most sul- 
fate esters. It is based on alkaline digestion of a 
sample using Raney nickel as a reductant. Hydro- 
chloric acid is added to the digestion mixture to 
liberate hydrogen sulfide, which is trapped in a 
zinc acetate solution and then determined spectro- 
hotometrically as ethylene blue. The method af- 
‘ords excellent recoveries for the reduced sulfur 
compounds tested which included sodium sulfide, 
elemental sulfur, sodium thiosulfate, sodium tetra- 
thionate, sodium sulfite, sodium sulfate, potassium 
thiocyanate, pyrite, thiourea, sulfamic acid, L-me- 
thionine, DL-methionine sulfoxide, methionine sul- 
fone, taurine, L-cystine, L-cysteine, glutationine, 
phenol red, and sulfanilic acid. The detection limit 
was 1.25 micrograms S/sample, and the method 
worked with sulfur concentrations up to 30 micro- 
grams S per sample. The method was successfully 
used to determine reducible sulfur in marsh, sea, 
rain, ground, and porewaters. (Baker-IVI) 
W85-01596 


RESULTS OF AN INTERLABORATORY TEST 
FOR HEAVY METALS IN ELBE WATER (ER- 
GEBNISSE EINER RINGANALYSE VON ELB- 
WASSER AUF SCHWERMETALLE), 

Hamburg Univ. (Germany, F.R.). Inst. fuer Anor- 
ganische und Angewandte Chemie. 

A. Knochel, and W. Petersen. 

Fresenius’s Zeitschrift fur Analytische Chemie, 
Vol. 314, No. 4, p 105-113, February, 1983. 2 Fig, 3 
Tab, 11 Ref. 


Descriptors: *Elbe River, *Heavy metals, *Quality 
control, *Laboratories, *Chemical analysis, 
*Errors, Research facilities, Chromium, Arsenic, 
Cadmium, Mercury, Nickel, Lead, Bromine, Pho- 
tometry, Atomic absorption spectrophotometry, 
Photon activation, Polarographic analysis, Inverse 
voltametry, Plasma emmision spectroscopy, Neu- 
tron activation analysis, X-ray fluoresence. 


The test was carried out with 33 research groups 
employing different analytical methods (AAS, 
photon activation, polarography, ICP, inverse vol- 
tammetry, XRF, NAA). The coefficient of varia- 
tion was found to be between 7 and 50% for most 
of the elements, higher values were obtained for 
Cr and As (130%), Cd (80%), Hg (77%), Ni 
(72%), Br (65%), Pb (60%). The very high ranges 
of variation indicate various sources of systematic 
errors in the different working groups. In accord- 
ance with the results of other such tests it is 
obvious that a well reproducible method does not 
yet imply accurate results. (Author’s abstract) 
W85-01607 


DETERMINATION OF NITRATE IN DRINK- 
ING WATER BY MEANS OF ION CHROMA- 
TOGRAPHY (NITRATBESTIMMUNG IM 
TRINKWASSER MIT HILFE DER IONEN- 
CHROMATOGRAPHIE), 

Bundesg dhei t, Berlin (Germany, F.R.). 
Inst. fuer Wasser-, Boden- und Lufthygiene. 

T. Darimont, G. Schulze, and M. Sonneborn. 
Fresenius’s Zeitschrift fur Analytische Chemie, 
Vol. 314, No. 4, p 383-385, February, 1983. 5 Fig, 2 
Tab, 15 Ref. 





Descriptors: *Nitrates, *lon chromatography, *Po- 
tentiometry, *Drinking water, *Chemical analysis, 
Nitrites, Fluoride, Chloride, Phosphate, Sulfate, 
Bromide, Detection limits. 
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A comparison of the methods of ion-chromatogra- 
phy and potentiometry shows that ion-chromatog- 
raphy is suitable for the determination of nitrate in 
drinking water in a range between 1 and 100 mg/1. 
The standard deviation of this method in the upper 
range of 10-100 mg/l is between 2 and 0.5% and 
increases from 2 to 12% in the lower range of 1-10 
mg/l. Regression in both ranges results in — 
mials of the second degree. analysis of drink- 
ing water by means of ion-chromatography covers, 
in addition to nitrate ions, the anions fluoride, 
chloride, phosphate, sulfate, bromide, and nitrite; 
the concentrations of the two last mentioned ions 
are generally below the detection limit. (Author’s 
abstract) 

W85-01608 
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COPPER AND CADMIUM UPTAKE BY ESTU- 
ARINE SEDIMENTARY PHASES, 

Oregon State Univ., Corvallis. Dept. of Civil Engi- 
neering. 

R. J. Davies-Colley, P. O. Nelson, and K. J. 
Williamson. 

Environmental Science and Technology, Vol. 18, 
No. 7, p 491-499, July, 1984. 10 Fig, 4 Tab, 32 Ref. 


Descriptors: *Copper, *Cadmium, *Estuarine envi- 
ronment, *Sediments, Iron, Organic matter, Metal 
complexes, Trace metals, Manganese, Clay miner- 
als, Aluminosilicates, Path of pollutants. 


An understanding of the distribution of toxic trace 
metals and other materials of environmental inter- 
est among the different sedimentary phases is nec- 
essary to assess the hazard associated with pollu- 
tion of aquatic sediments. A simple model, analo- 
gous to speciation in solution among soluble li- 
gands, was developed to enable the distribution of 
metals within sediments to be estimated. The 
model requires the conditional metal binding con- 
stants (slopes of the linear portions of the adsorp- 
tion isotherms) to be evaluated for a small number 
of model sedimentary phases in isolation, as well as 
a of the composition of the sediment and 
water. model has been applied to the distribu- 
tions of copper and cadmium in estuarine sedi- 
ments and predicts that iron and organic matter are 
the sedimentary constituents of greatest impor- 
tance for these metals. Manganese phases may 
contribute to cadmium binding, but clay minerals 
and (probably) aluminosilicates are insignificant 
sinks for both copper and cadmium. The model 
predictions for copper and cadmium in estuarine 
sediments are in good semiquantitative agreement 
with the results of selective extraction studies on 
natural sediments reported in the literature and 
studies reported here of cadmium uptake by natu- 
ral sediments. (Author’s abstract) 

W85-01122 


NONSINGLE-VALUED ADSORPTION-DE- 
SORPTION OF BROMACIL AND DIQUAT BY 
FRESHWATER SEDIMENTS, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

D. L. Corwin, and W. J. Farmer. 

Environmental Science and Technology, Vol. 18, 
No. 7, p 507-514, July, 1984. 3 Fig, 8 Tab, 40 Ref. 


Descriptors: *Bromacil, *Diquat, *Sediments, 
*Freshwater, *Adsorption, *Desorption, *Herbi- 
cides, Fate of pollutants, Organic carbon, Fruend- 
lich equations, Langmuir equations, Pesticides, Re- 
gression analysis, Isotherms, Model studies. 


The adsorption and desorption of bromacil and 
diquat on eight freshwater sediments were studied. 
Nonsingle-valued adsorption-desorption isotherms 
of bromacil conformed to a set of Freundlich equa- 
tions, while diquat nonsingular adsorption-desorp- 
tion isotherms were best described by a set of 
Langmuir equations. A high degree of positive 
correlation was found to exist between the degree 
of bromacil adsorption and the sediment properties 
of organic carbon content and of charge density. 
Calculated Freundlich adsorption coefficients for 
bromacil ranged from 0.891 to 0.984 for 1/n and 
from 0.556 to 6.353 for K. The Langmuir affinity 


constant, k, for diquat adsorption on untreated 
sediments correlated well with the surface area 
while the adsorption maxima, b, correlated highly 
with the CEC for sediments treated for the remov- 
al of organic matter. For untreated sediments the 
Langmuir adsorption affinity constants ranged 
from 0.00052 to 0.0117 and the adsorption maxima 
ranged from 24,331 to 69,930. In general, the ad- 
sorption maxima for treated sediments decreased 
while the affinity constants increased when com- 
pared to the I angmuir coefficients of the untreated 
sediments. A surface charge density of approxi- 
mately 0.2 C/sq m (60,000 esu/sq cm) was found 
to result in the greatest bonding energy of the 
sediments for diquat. Desorption studies for both 
bromacil and diquat revealed that a linear relation- 
ship existed between the slope of the desorption 
isotherms and the initial adsorbate concentration 
from which desorption started. (Author’s abstract) 
W85-01123 


SEPTIC TANKS, LOT SIZE AND POLLUTION 
OF WATER TABLE AQ 

New Mexico Health and Environment Dept., 
Santa Fe. Environmental Improvement Div. 

R. J. Perkins. 

Journal of Environmental Health, Vol. 46, No. 6, 
298-304, May-June, 1984. 3 Fig, 1 Tab, 59 Ref. 


Descriptors: *Groundwater, *Septic tanks, *Un- 
confined aquifers, *Water pollution sources, Regu- 
lations, Water pollution control, Model studies, 
Groundwater pollution. 


As the pollution potential of septic systems be- 
comes more widely recognized, and as pollution 
by septic systems becomes more widespread, pres- 
sure to develop and implement rational and effec- 
tive standards will increase. At present, there is no 
uniform approach among regulatory agencies to 
setting standards. Past experience suggests that 
regulation of septic tank density is an effective 
means of minimizing pollution potential, and that 
regulation of penetration depth of wells into 
ground water and of separation distance between 
wells and drainfields are insufficient preventive 
measures when used alone. Density of septic sys- 
tems is regulated ——_ minimum lot size re- 
quirements. The range of lot sizes which provides 
a minimum reasonable protection of groundwater 
quality appears to be from 0.2 to 0.4 hectare (0.5 to 
1.0 acre) based on reported data, and from 0.3 to 
0.4 ha (0.75 to 1.0 acre), based on theory. Howev- 
er, the degree of protection desired varies with 
location, as do the physical parameters dictating 
the effects of septic tank effluent on groundwater. 
Where precise standards are desired, data relating 
local physical parameters to pollution potential are 
required. As various models are applied to diverse 
conditions, and the results reported, regulatory 
agencies will converge on an optimum strategy for 
minimizing the pollution potential from on-site 
sewage disposal. (Author’s abstract) 

W85-01155 


TRANSPORT AND FATE OF MICROORGA- 
NISMS IN POROUS MEDIA: A THEORETI- 
CAL INVESTIGATION, 

Delaware UniV., Newark. Dept. of Civil Engineer- 


ing. 

M. Y. Corapcioglu, and A. Haridas. 

Journal of Hydrology, Vol. 72, No. 1/2, p 149-169, 
April, 1984. 2 Fig, 65 Ref. DOI Office of Water 
Policy project 370802. 


Descriptors: ‘*Bacteria, *Viruses, *Transport, 
*Fate of pollutants, *Soil environment, *Path of 
pollutants, Microbial studies, Groundwater pollu- 
tion, Land application, Septic tanks, Mathematical 
studies, Diseases, Public health. 


Methodology was developed that may be em- 
ployed to study the microbial soil and groundwat- 
er contamination due to recharge of groundwater 
aquifers by treated sewage water, land application 
of municipal wastewater, and septic tank seepage. 
Bacteria and viruses found in groundwater are a 
proven health hazard as evidenced by the large 
number of outbreaks of water-borne diseases 
caused by contaminated groundwater. Various 
transport processes including dispersion, convec- 


34 


tion, Brownian motion, chemotaxis and tumbling 
of bacteria were studied; the differences between 
bacteria and viruses in their transport mechanisms, 
decay and growth kinetics were also investigated. 
Governing transport equations were developed 
from conservation of mass equations, incorporating 
the above factors. The rate of deposition terms can 
be incorporated by a first-order isotherm for bacte- 
ria and an adsorption isotherm for viruses. The 
movement of bacteria is coupled with the transport 
of a bacterial nutrient present in seeping 
wastewater. (Collier-IVI) 

W85-01173 


FOLIAR FLUORIDE ACCUMULATION 
UNDER SPRINKLE IRRIGATION, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

W. W. Wallender, and J. Keller. 

Transactions of the ASAE, Vol. 27, No. 2, p 449- 
455, March-April, 1984. 7 Fig, 1 Tab, 25 Ref. 


Descriptors: *Fluoride, *Sprinkler irrigation, *Irri- 
gation, *Leaves, *Bioaccumulation, Path of pollut- 
ants, Trckle irrigation, Pottasium fluoride, Model 
studies, Simulation, Fick’s law, Beans. 


Increased demand for water has prompted the use 
of fluoride polluted water for sprinkle irrigation. A 
field research technique was used to evaluate ten- 
dergreen bush bean foliar fluoride accumulation as 
affected by sprinkler rotation speed, set time, evap- 
orative demand, and fluoride concentration of irri- 
gation water. Plots were sprinkle irrigated once to 
enhance germination and early growth, and then 
trickle irrigated to replace water lost to evapotran- 
spiration without wetting the foliage. Pottasium 
fluoride was added to irrigation water to create a 
range of fluoride concentrations which is similar to 
that of many western U.S. waters. Results from the 
field tests showed fluoride accumulation increased 
with irrigation water fluoride concentration, set 
time and evaporative demand and decreased with 
slow sprinkler rotation. Foliar fluoride increased 
faster than applied water fluoride. A simulation 
model, based on a modified form of Fick’s law, 
was constructed to estimate fluoride accumulation. 
The simulation results were extended beyond the 
field results to accentuate the nonlinearity which is 
introduced via the exponent on the concentration 
term of the transport equation. The model may be 
adjusted for other applied ions and for chemical 
and physical differences between plant materials. 
(Collier-IVI) 

W85-01192 


IMPLICATIONS OF TREATING WATER CON- 
TAINING POLYNUCLEAR AROMATIC HY- 
DROCARBONS WITH CHLORINE; A GAS 
CHROMATOGRAPHIC-MASS SPECTROMET- 
RIC STUDY, 

Minnesota Univ.-Duluth. Dept. of Chemistry. 

A. R. Oyler, R. J. Liukkonen, M. K. Lukasewycz, 
D. A. Cox, and D. A. Peake. 

Environmental Health Perspectives, Vol. 46, p 73- 
86, December, 1982. 8 Tab, 48 Ref. 


Descriptors: *Drinking water, *Chlorination, *Hy- 
drocarbons, Public health, Carcinogens, Mutagens, 
Oxidation, Water treatment, Aromatic compounds, 
Phenols, Quinones, Epoxides. 


The products of aqueous chlorination reactions of 
1-methylnaphthalene, fluorene, dibenzofuran, an- 
thracene, phenanthrene, 1-methylphenanthrene, 
fluoranthene, and pyrene have been determined. 
The conditions employed for these reactions ap- 
proximated those that might be encountered in 
water treatment facilities. Nearly all of the com- 
pound types produced in the chlorination reactions 
of polycyclic aromatic hydrocarbons have the po- 
tential for causing adverse biological response. An 
assessment of these effects can only be gathered at 
present from scattered literature reports of various 
screening tests made on individual compounds. 
Several of the nonchlorine-containing products of 
phenanthrene have been tested for mutagenic ac- 
tivity by the reversion of histidine-dependent Sal- 
monella typhimurium and the rec assay with Bacil- 
lus subtilis. The 1,6- and 1,8-pyrenediones have 





been reported to be mutagens and enhancing 
agents to other mutagens. ile anthraquinone 
shows little or no activity, certain derivatives are 
quite mutagenic. Quinones of benzo(a)pyrene are 
mutagenic in the Ames assay without microsomal 
activation. Phenols may be carcinogenic, mutagen- 
ic, and toxic and may bind to DNA, RNA and 
proteins. Chlorinated PAHs may be extremely 
toxic. Chloromethyl and hydroxymethyl-substitut- 
ed PAHs may also have mutagenic and carcino- 
meg activity. (Baker-IVI) 
85-01207 


ENVIRONMENTAL WATER LAW. 
Fe crest bibliographic entry see Field 6E. 
5-012: 


PLANT GROWTH POTENTIAL OF THE 
RIVER RHINE AND ITS TRIBUTARIES FROM 
LAKE CONSTANCE TO BASLE (1978/79) (DIE 
PFLANZLICHE PRODUKTIONSKRAFT DES 
RHEINS UND SEINER ZUFLUSSE VOM BO- 
DENSEE-UNTERSEE BIS BASEL (1978/79)), 
Zurich Univ., Kilchberg (Swizerland). Hydrobio- 
logical-Limnological Station. 

F. Schanz, and H. Juon. 

Wasser, Energie, Luft, Vol. 76, No. 1/2, p 17-21, 
January 1984, 5 Fig, 2 Tab, 18 Ref. 


Descriptors: *River Rhine, *Thur, *Toss, *Glatt, 
*Wutach, *Aare, *Ergolz, *Birs, *Plant growth 
potential, Productivity, Algae, Periphyton, Season- 
al variation, Tributaries. 


Changes in the plant growth potential of the river 
Rhine and seven of its tributaries (Thur, Toss, 
Glatt, Wutach, Aare, Ergolz, Birs) were followed 
up. Biotests using periphyton from the river Rhine 
showed that the mean net production increases by 
83% from Stein am Rhein to Basle. During the 
year of investigation the largest production values 
were observed between December and April and 
the smallest values between spring and autumn. 
The rivers Toss and Glatt had the largest net 
production of all the tributaries investigated; their 
catchment areas are densely populated. Together 
with the Thur and Wutach, these rivers were 
found to be the cause of an increase in mean net 
production of the river Rhine by about 45% be- 
tween the sampling stations of Nohl and Koblenz. 
The water of the river Aare had a slightly higher 
algal growth potential than that of the Rhine. 
However because of its considerable mean dis- 
charge, the river Aare increased the net produc- 
tion load (= product of the mean discharge and 
the mean net production) of the river Rhine by 
almost a factor of 3 (figure 5). The net production 
of the tributaries during the year had peculiarities 
which were caused by differences in the discharge 
level. (Author’s abstract) 

W85-01274 


ELEMENTS ASSOCIATED WITH THE CAD- 

MIUM PHASE IN A HARBOR SEDIMENT AS 

DETERMINED WITH THE ELECTRON BEAM 

MICROPROBE, 

Washington State Univ., Pullman. Coll. of Agri- 

culture Research Center. 

F. Y. Lee, and J. A. Kittrick. 

Jqurnal of Environmental Quality, Vol. 13, No. 3, 

BR. igi July-September, 1984. 4 Fig, 2 Tab, 22 
ef. 


Descriptors: *Cadmium, *Sediment contamination, 
*Harbors, Bays, Fate of pollutants, Sulfides, Heavy 
metals, Zinc, Chemical reactions. 


Cadmium is not an essential element for plants and 
animals and becomes toxic to nearly every living 
organism at relatively low levels, and therefore is 
of extreme concern as an environmental contami- 
nant. A heavy metal contaminated harbor sediment 
was examined with the electron beam microprobe 
in order to obtain specific information with regard 
to the elements associated with the Cd phase(s). 
Approximately 44000 particles were scanned in 
order to locate 18 that produced > 100 counts/s 
Cd K-alpha X-radiation. Of these Cd-rich particles, 
72% were < 10 micro m in diameter. For these 
particles, Cd was most frequently associated with 
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S in about 89% of the particles, presumably as S(2- 
), rather than with the carbonate indicated by a 
chemical extraction method on the whole soil. 
Zinc was also significantly associated with Cd in 
about 72% of the —- Cadmium appeared to 
be precipitated with the associated elements rather 
than being adsorbed on the surfaces of the selected 
18 particles. The formation of Cd sulfides in the 
sediment can be predicted from thermodynamic 
calculations, combined with a few reasonable as- 
sumptions. (Baker-IVI) 

W85-01279 


ORGANIC POLLUTANTS IN LEACHATES 

FROM LANDFILL SITES, 

Connecticut Agricultural Experiment Station, 

New Haven. 

B. L. Sawhney, and R. P. Kozloski. 

Journal of Environmental Quality, Vol. 13, No. 3, 

— July-September, 1984. 2 Fig, 3 Tab, 23 
ef. 


Descriptors: *Fate of Ewer wg *Groundwater 
pollution, *Landfills, * hates, Organic com- 
pounds, Solvents, Methyl ethyl ketone, Phenols, 
Acetone, Hazardous wastes, Waste disposal, Path 
of pollutants. 


A determination was made of the organic 
ants in leachates from a number of munici 

fill sites in response to growing concern over con- 
tamination of groundwater supplies. Different 
volatile compounds identified in leachates from 
landfill sites varied over a wide concentration 
range. Determinations of volatiles in leachates 
from the Southington, CT landfill site showed 
large concentrations of some common industrial 
solvents such as acetone and methyl ethyl ketone. 
Organic pollutants identified in the leachate sam- 
ples include industrial and household solvents as 
well as degradation products of natural and anthro- 
pogenic chemicals. The presence of phenols in 
concentrations as high as 4 mg/L suggests that 
anaerobic conditions of landfills may facilitate the 
movement of phenols, and possibly other organic 
compounds, which are otherwise readily sorbed 
and transformed by soils and clays. The more 
volatile compounds of a pollutant may be lost by 
volatilization during dis; operations or move- 
ment through the landfill. (Baker-IVI) 

W85-01280 


liut- 
land- 


UPTAKE BY PLANTS AND MIGRATION OF 
URANIUM AND CHROMIUM IN FIELD LYSI- 


METERS, 

Atomic Energy of Canada Ltd., Pinawa (Manito- 
ba). Whiteshell Nuclear Research Establishment. 
M. I. Sheppard, S. C. Sheppard, and D. H. 
Thibault. 

Journal of Environmental Quality, Vol. 13, No. 3, 
P ia July-September, 1984, 4 Fig, 5 Tab, 15 
Ref. 


Descriptors: *Plants, *Absorption, *Chromium, 
*Uranium, Water table, Path of pollutants, Waste 
disposal, Industrial wastes, Heavy metals, Soil con- 
tamination. 


Plant growth, plant uptake, and the redistribution 
in soil of U and Cr were studied in field lysimeters. 
The objective of the experiment was to character- 
ize the plant uptake and migration in the soil of U 
and Cr when B peste at different depths in the 
unsaturated soil zone within the influence of a 
water table. Lysimeters with and without vegeta- 
tion were studied and two soils, and two plant 
species were investigated. The plants absorbed a 
constant proportion of the applied Cr over eight 
orders of magnitude in soil Cr concentration. This 
may allow a prediction of how much Cr a plant 
can absorb for any soil concentration - a very 
useful tool for environmental assessment purposes. 
The depth of Cr placement in the soil did not 
influence Cr plant uptake, the plant probably only 
took up the more mobile oxidized Cr. The greater 
percentage of Cr was relatively immobile in both 
soils. Plants took up more U from shallow place- 
ment in sand than in loam and plant uptake was 
independent of species or treatment placement for 
loam. The presence of more roots in the shallow 
zone may have increased the uptake. Uranium did 
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not migrate substantially in the loam soil, but did 
migrate in the sand soil. The U placed near the 
surface of the sand soil migrated predominantly 
— whereas there appeared to be some loss of 
to ~ — table from the deep placement. 
(Baker-) 
was 01281 


SOIL CATION LEACHING BY ‘ACID RAIN’ 
WITH VARYING’ NITRATE-TO-SULFATE 
RATIOS, 

Arizona = Tucson. Dept. of Soils, Water and 
Engineerin, 

A.R. Huete, and J. G. McColl. 

Journal of Environmental Quality, Vol. 13, No. 3, 
p 366-371, Pio, 1984. 4 Fig, 4 Tab, 44 
Ref. Univ. of California Project B-PSB-3664-H. 


Descriptors: *Acid rain, *Leaching, ‘*Nitrates, 
*Sulfates, Cations, Anions, Soil chemistry, Precipi- 
tation, Infiltration, Water pollution sources. 


The influence of the anion compostion of simulated 
acid rain on cation leaching of three soils with 
different surface-charge properties was examined. 
Four mixtures of sulfuric and nitric acid, each with 
pH 3.5, but with varying nitrate to sulfate mole 
ratios were used to leach an Ultic-Alfisol (Cornutt 
series: fine, mixed, mesic Ultic Haploxeralfs), an 
Oxisol (unnamed Rhodustox), and an Entisol (Han- 
ford series: coarse-loamy, mixed, nonacid, thermic 
Typic Xerorthents). The sulfate adsorption capac- 
ity of Alfisol was high because of its high ferric 
oxide content of 12 g and high point-of-zero 
charge (PZC) of 6.0. The lower Fe203 content of 
Oxisol, although strongly weathered, was 5 g/kg 
and the PZC was 4.5. The Entisol was relatively 
unweathered, resulting from silicaceous alluvium 
with an Fe203 content of 3 g/kg and a lower PZC 
of 3.5. The Entisol represented a soil of fixed 
charge. Cation leaching of the Alfisol varied di- 
rectly with the NO3(-) content of the leaching 
input due to the higher mobility of NO3(-) com- 
pared with sulfate that was adsorbed. Cation leach- 
ing of the Entisol was not affected by the relative 
nitrate/sulfate contents of inputs. Effects on leach- 
ing of the Oxisol were intermediate between those 
of the Alfisol and Entisol. The anion composition 
of acid rain plays a significant role in the cation 
leaching of soils with amphoteric-charge proper- 
ties, which are able to adsorb sulfate. (Baker-IVI) 
W85-01283 


CHEMICAL PARTITIONING OF CADMIUM, 

COPPER, NICKEL AND ZINC IN SOILS AND 
SEDIMENTS CONTAINING HIGH LEVELS OF 

HEAVY METALS, 

Oregon State Univ., Corvallis. Dept. of Soil Sci- 

ence. 

M. G. Hickey, and J. A. Kittrick. 

Journal of Environmental Quality, Vol. 13, No. 3, 

p 372-376, July-September, 1984. 1 Fig, 3 Tab, 34 

Ref. 


Descriptors: *Heavy metals, *Soil chemistry, 
*Cadmium, *Copper, *Zinc, *Nickel, Chemical re- 
actions, Soil contamination, Sediment contamina- 
tion Geochemistry, Fate of pollutants, Organic 
matter, Carbonates, Oxides. 


Three soils and a sediment which had undergone 
prior massive additions of heavy metals were se- 
quentially extracted so that Cd, Cu, Ni, and Zn 
could be partitioned into five operationally defined 
geochemical fractions: exchangeable, bound to car- 
bonates, bound to Fe-Mn oxides, bound to organic 
matter, and residual. While the sequential extrac- 
tion procedure employed in this study cannot iden- 
tify the actual forms of a given metal in the soil, it 
appears to be useful for categorizing the metals 
within several general geochemical fractions. The 
various geochemical fractions are operationally de- 
fined by an extraction sequence that follows the 
order of decreasing solubility. The Fe-Mn oxide 
and residual fractions proved to be the most impor- 
tant for the soils and sediment examined in this 
study, and contained high levels of Cd, Cu, Ni, and 
Zn. The carbonate fraction, however, was of about 

equal importance, as the Fe-Mn oxides fraction, in 
binding metals for those samples containing appre- 
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ciable quantities of inorganic C. Copper was the 
only metal to evidence significant association with 
the organic fraction. A majority of the Cd and an 
appreciable portion of the Zn in the four samples 
was exchangeable, which is the first fraction to be 
extracted, and hence the most soluble. For the 
sequential extraction procedure used in this study, 
mobility and biological availability are assumed to 
decrease in the order of the metal extraction se- 
quence. On this basis, the apparent mobility and 
tential bioavailability of the metals for the four 
ighly contaminated soils and sediment are: Cd > 
Zn > Cu = Ni. (Baker-IVI) 
W85-01284 


FATE OF TEBUTH- 


AND EFFECTIVENESS 
IURON APPLIED TO A RANGELAND WA- 
TERSHED, 
Lilly (Eli) and Co., Indianapolis, IN. Lilly Re- 
h 


search Lab. 

W. E. Emmerich, J. D. Helmer, K. G. Renard, and 
L. J. Lane. 

Journal of Environmental Quality, Vol. 13, No. 3, 
p 382-386, July-September, 1984. 2 Fig, 4 Tab, 18 
Ref. 


Descriptors: *Fate of pollutants, *Herbicides, *Te- 
buthiuron, *Rangeland, Brush control, Runoff, sus- 
pended solids, Range management, Groundwater 
pollution. 


Tebuthiuron, a herbicide, was applied at a rate of 
0.84 kg/ha to a rangeland watershed and test plots 
in pelleted and dissolved forms, respectively. The 
removal of tebuthiuron in the runoff water from 
the watershed was determined for each runoff 
event. The total tebuthiuron removed from the 
rangeland watershed in the runoff water and sus- 
pended sediment over two seasons was 0.47% of 
the amount applied. Tebuthiuron removal associat- 
ed with the bedload sediment was negligible. The 
low total removal of tebuthiuron in runoff water 
was believed to be due to the timing of the applica- 
tion. Tebuthiuron was applied at a time when 
precipitation rates are expected to be less than the 
infiltration rate, but when winter precipitation 
would be sufficient to leach at least some of the 
chemical into the soil profile. It is recommended 
that this procedure be followed for tebuthiuron 
application to minimize the probability of removals 
in runoff. Tebuthiuron moved to a depth of 17 cm 
in 8 months with 326 mm of precipitation, and 
remained at that depth despite additional precipita- 
tion. The total tebuthiuron remaining in the test 
plots after 21 months was 38% of that applied. 
Regression equations were developed that predict- 
ed the tebuthiuron would persist from 2.9 to 7.2 yr 
before the amount in the test plots would fall 
below the detection limit. Significant differences in 
the estimated time required to reach the detection 
limit of tebuthiuron in the test plots emphasizes the 
dfficulty in predicting precisely the disappearance 
of chemicals released in the environment and the 
need for longer periods of actual sampling and 
analysis. Tebuthiuron, applied at a rate of 0.84 kg/ 
ha, was effective in reducing the dominate brush 
species on the watershed, producing 100% kill for 
tarbush, fourwing saltbush, and little leaf sumac 
after 615 d, and lower percentages for creosote- 
bush (61%), whitethorn (92%), and graythorn 
(0%). (Baker-IVI) 

W85-01285 


POWER PLANT INFLUENCES ON BULK PRE- 
CIPITATION, THROUGHFALL, AND STEM- 
FLOW NUTRIENT 

Tennessee Valley Authority, Knoxville. Div. of 
Air and Water Resources. 

J. M. Kelly. 

Journal of Environmental Quality, Vol. 13, No. 3, 
p 405-409, July-September, 1984. 3 Fig, 2 Tab, 18 
Ref. EPA contract EPA-IAG-D6-0721, TVA con- 
tract TV-41967A. 


Descriptors: *Powerplants, *Precipitation, 
*Throughfall, *Stemflow, *Nutrients, Water pollu- 
tion sources, Sulfates, Phosphates, Nitrogen, Potas- 
sium, Calcium, Magnesium, Forest watersheds. 


Input estimates for sulfate, total nitrogen, phos- 
phate, potassium, calcium and magnesium in bulk 


precipitation, throughfall, and stemflow were com- 
or at two forest study sites, one located near a 
major point source of atmospheric emissions and a 
second located in an area removed from the possi- 
ble local influences of a major point source. The 
Cross Creek Watershed located 19 km from the 
Widows Creek coal fired power plant was used to 
represent inputs to a forest site in the immediate 
vicinity of a large emissions source. The Camp 
Branch Watershed, having similar forest cover and 
soil types, but located in an area 99 and 76 km from 
the nearest major = sources, was used to repre- 
sent inputs as a function of regional conditions. 
Interpretation of the results of this study are ham- 
pered by the inability to separate out contributions 
of natural processes and the general lack of a 
consistent response on the part of the elements and 
compounds evaluated. Even so the findings sug- 
gest that the local influence of power plant oper- 
ation on the parameters investigated is limited and 
that the major factor influencing inputs is regional 
rather than local atmospheric loading. Local influ- 
ences seemed to have their greatest impact on 
stemflow chemistry with only P and K failing to 
exhibit a statistically significant increase at Cross 
Creek. Although throughfall sulfate, potassium, 
calcium and magnesium values were higher at 
Cross Creek, they were not significantly higher 
than the Camp Branch values. Nitrogen and phos- 
phate throughfall input values were lower at Cross 
Creek, but again lacked significance. This is in 
contrast to bulk precipitation where N and phos- 
phate were significantly elevated at Cross Creek. 
(Baker-IVI) 

W85-01286 


MINED LAND RECLAMATION USING POL- 
LUTED URBAN NAVIGABLE WATERWAY 
SEDIMENTS: I. TRACE METALS, 

Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

A. Van Luik. 

Journal of Environmental Quality, Vol. 13, No. 3, 
P - eae July-September, 1984. 2 Fig, 2 Tab, 24 
Ref. 


Descriptors: *Trace metals, *Sediment contamina- 
tion, *Callumet-Sag Channel, *Illinois, Land recla- 
mation, Arsenic, Barium, Cadmium, Chromium, 
Copper, Lead, Mercury, Nickel, Selenium, Silver, 
Zinc, Fate of pollutants. 


The concentrations of 11 trace metals were deter- 
mined in 34 sediment samples from 10 cores from 
the Calumet-Sag Channel, Illinois (Cal-Sag). The 
sediments are being assessed for use as a mined 
land reclamation medium. The cores were taken at 
2.4-km intervals along the length of the Cal-Sag 
using a gravity corer. The use of Cal-Sag dredged 
material as an agronomic soil may require the Zn 
levels to be monitored in the dredged material soil 
and crop plants to determine the likelihood of 
phytotoxicity related yield reductions, especially in 
leafy vegetable crops if they should be grown. If 
productive uses do not include the production of 
crops for human/livestock consumption, trace 
metal levels should have no negative impacts on 
the ecosystem of which the vegetated Cal-Sag 
sediment has become an integral part, provided 
that a favorable soil pH is maintained. Periodic 
(twice yearly, perhaps) replicated monitoring is 
recommended for soil pH and plant and soil solu- 
tion trace metal levels for at least the first 10 yr, 
and annually thereafter, to ensure that long-term 
changes in organic matter and major base-cation 
levels do not enhance trace metal solubilities. 
(Baker-IVI) 

W85-01287 


MINED LAND RECLAMATION USING POL- 

LUTED URBAN NAVIGABLE WATERWAY 

SEDIMENTS: II. ORGANICS, 

Argonne National Lab., IL. Energy and Environ- 

mental Systems Div. 

A. Van Luik. 

Journal of Environmental Quality, Vol. 13, No. 3, 

p ? 5-422, July-September, 1984. 1 Fig, 6 Tab, 44 
ef. 


Descriptors: *Calumet-Sag Channel, *lllinois, 
*Sediment contamination, *Organic compounds, 


Land reclamation, Water pollution sources, Vola- 
tile solids, Oil, Grease, Polychlorinated biphenyls, 
Phenols, Polycyclic aromatic hydrocarbons. 


The levels of selected organic contaminants found 
in the Calumet-Sag Channel (Cal-Sag) sediments 
were investigated and attempts were made to pro- 
vide some perspectives on the meaning of these 
contaminant levels in terms of the use of sediments 
as a reclamation medium. Ten sediment samples 
were taken at 2.4 km intervals along the length of 
the Cal-Sag using a gravity corer. No significant 
correlations existed between each organic polluta- 
tion concentration and sediment sample depths, 
locations, or sediment silt or clay content. This 
suggests that the mean and the mean plus twice the 
standard deviation offered good approximations of 
the expected mean value and the expected (95%) 
maximum value for these pollutants in Cal-Sag 
dredged material (volatile solids: 9.85 and 13.1 mg/ 
kg; oil and grease: 11.9 and 22.7 g/kg; total phen- 
ols: < 2.4 and < 4.8 mg/kg; and total polychlori- 
nated biphenyls: 7.0 and 17 mg/kg). Measured 
parent polycyclic aromatic hydrocarbon com- 
pound levels (46 compounds being measured) ex- 
ceeded 80 mg/kg in only one sample. Alkyl-substi- 
tuted PAH compound concentrations were meas- 
ured for three parent compounds in three sediment 
samples and found to be highly variable in concen- 
tration. (Baker-IVI) 

W85-01288 


MINED LAND RECLAMATION USING POL- 
LUTED URBAN NAVIGABLE WATERWAY 
SEDIMENTS: III. EXPERIENCE AT A DEM- 
ONSTRATION SITE, 

Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

For primary bibliographic entry see Field 5G. 
W85-01289 


NUTRIENT LOSSES IN RUNOFF FROM CON- 
VENTIONAL AND NO-TILL CORN WATER- 
SHEDS 


Maryland Univ., College Park. Dept. of Agrono- 
my. 

J. S. Angle, G. Mc Clung, M. S. Mc Intosh, P. M. 
Thomas, and D. C. Wolf. 

Journal of Environmental Quality, Vol. 13, No. 3, 
p 431-435, July-September, 1984. 3 Tab, 24 Ref. 


Descriptors: *Nutrient removal, *Runoff, *Tillage, 
*Corn, Agricultural watersheds, Nonpoint source 
pollution, Nitrogen, Phosphorus, Sediment trans- 
port, Sediment erosion. 


Possible differences were investigated between the 
quantity and quality of runoff from conventional 
and reduced tillage corn. Over nine times more 
runoff originated from the conventional-till water- 
shed when compared with the no-till watershed in 
1982. A large difference between the two water- 
sheds in suspended sediment content was also 
noted. Yearly sediment losses of 370 and 9 kg/ha 
from the conventional and no-till watersheds, re- 
spectively, were found for 1982. There was also a 
significant difference in the loss of soluble solids 
between the two watersheds. For 1982, there was 
over a 29-fold greater loss of soluble solids from 
the conventional-till watershed than from the no- 
till watershed. Losses of ammonia-nitrogen, ni- 
trate-nitrogen, and total nitrogen from each water- 
shed were very low. Large differences were noted 
between the two watersheds. The loss of all forms 
of P from each watershed was also very small. 
During 1982 161 g/ha of total P were lost from the 
conventional till watershed while only 8 g/ha were 
lost from the no-till watershed. The loss of ortho- 
phosphate and total soluble P was not significantly 
different between the two tillage treatments. Dif- 
ferences in both the volume of runoff and the 
quality of the runoff between the two tillage sys- 
tems occurred most often after the spring cultiva- 
tion and before the crop canopy fully covered the 
soil surface. Total runoff from both watersheds 
was much lower than previously reported data and 
resulted in a correspondingly low loss of nutrients. 
(Baker-IVI) 

W85-01290 





LAND APPLICATION OF SEWAGE SLUDGE 

WITH REGARD TO CROPPING SYSTEMS 

AND POLLUTION PO 

Cook Coll., New Brunswick, NJ. 

A. J. Higgins. 

Journal of Environmental Quality, Vol. 13, No. 3, 

P _ July-September, 1984. 6 Fig, 5 Tab, 26 
ef. 


Descriptors: *Sludge disposal, *Land disposal, 
*Water pollution sources, Waste disposal, Ground- 
water pollution, Heavy metals, Soil types, Fertiliz- 
ers, Salts, Nitrates, Corn, Rye. 


Potential benefits of using sewage sludge on Sassa- 
fras sandy loam soil, typical of eastern coastal plain 
soils, as a soil conditioner and fertilizer for the 
production of agricultural crops were investigated. 
Primary objectives were to determine the potential 
for groundwater pollution from ag in of high 
rates of sludge into Sassafras sandy loam soil, the 
accumulation of salts and heavy metals in soil from 
sludge application, the accumulation of heavy 
metals in plant tissue from sludge application, and 
the maximum sludge application rate based on 
groundwater contamination. Sludge application of 
22.4 Mg of dry solids/ha on Sassafras sandy loam 
soil, or other similar sandy loam soils, is the upper 
limit to ensure protection of the groundwater qual- 
ity. Annual applications of 44.8 Mg dry solids/ha 
resulted in gross contamination of the groundwater 
by nitrate-nitrogen and other salts. No contamina- 
tion of the groundwater by heavy metals was 
detected at either rate. Fecal coliform levels were 
low throughout the duration of the study. Zinc and 
copper accumulated in the A soil horizon, but no 
accumulation occurred in the B horizon. Corn and 
rye yields were greatly enhanced by the addition 
of sludge but there was little difference in yield 
between the sludge loading rates. Uptake of heavy 
metals in the corn and rye occurred in response to 
sludge application. Zinc was the only metal that 
consistently appeared at levels above the control. 
(Baker-IVI) 

W85-01291 


BEHAVIOR OF ELEMENTS IN THE TAKAHA- 
SHI, JAPAN RIVER BASIN, 

Okayama Univ., Kurashiki (Japan). Inst. for Agri- 
cultural and Biological Sciences. 

H. Teraoka, and M. Ogawa. 

Journal of Environmental Quality, Vol. 453-459, 
No. 3, July-September, 1984. 2 Fig, 5 Tab, 20 Ref. 


Descriptors: *River basins, *Trace elements, *Ta- 
kahashi River Basin, *Japan, Sediment contamina- 
tion, Suspended solids, Volatile solids, Dissolved 
solids, Dams, Estuaries, Rivers, Interstitial water, 
Heavy metals, Air pollution. 


The concentrations of elements in suspended and 
dissolved solids in river water and various frac- 
tions and interstitial waters of dam sediments were 
determined. The mechanisms of the enrichment of 
trace elements on fine particles and the relation 
between the processes of formation of such parti- 
cles and their enrichments in topsoil of the river 
basin are discussed. The study was conducted in 
the Takahashi River Basin on whose estuary stands 
the Mizushima industrial area, one of the biggest in 
Japan. The input of the volatile elements Zn, Cd, 
Sn, Pb, and Ag from the atmosphere was markedly 
greater than the theoretical concentration derived 
from the basin rocks, due to the increased atmos- 
pheric pollution in this basin. Cu, Cr, Co, Fe, Ni, 
and Mn showed about the same tendencies. These 
elements were already enriched, even in suspended 
solids of waters collected near the watershed. The 
enrichments of trace elements in suspended solids 
may occur not only after being suspended in river 
water, but also in fine solids of topsoil of the 
watershed. The increase of trace elements deliv- 
ered from the atmosphere must bring about the 
great enrichments in suspended and dissolved 
solids in river as well as in topsoil and its intersti- 
tia! water of the river basin. (Baker-I VI) 
W35-01292 


MOVEMENT OF NITROGEN SPECIES 
THROUGH THREE SOILS BELOW SEPTIC 
FIELDS, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Texas A and M Univ., College Station. Dept. of 

Soil and Crop Sciences. 

K. W. Brown, K. C. Donnelly, J. C. Thomas, and 

J. F. prs 

Journal of Environmental Quality, Vol. 13, No. 3, 

er gry July-September, 1984. 5 Fig, 3 Tab, 20 
ef. EPA grant R802955-02-0. 


Descriptors: ‘Septic wastewater, ‘Nitrogen, 
*Leaching, *Groundwater pollution, Wastewater 
disposal, Ammonium, Nitrates, Soil properties, Soil 
types, Sand, Clay. 


Septic fields designed to meet current standards 
have the potential to saturate the available ex- 
change sites of a sandy soil with ammonia-nitro- 
gen. After saturation, the ammonia-nitrogen moves 
downward with the leachate water. wnward 
ammonia-nitrogen movement was measured at 100 
cm/yr in Norwood sandy clay and Miller clay 
soils. During dry periods when the soil became 
aerated, some of the ammonia-nitrogen oxidized to 
nitrate-nitrogen which came out in the leachate 
water. Soil solution measurements indicated that 
these transformations occurred about 75 cm hori- 
zontally away from the septic line near the wetting 
front. After 2 yr of application, total N measure- 
ments indicated an accumulation of N directly 
under the septic line. Values as high as 1007 micro 
g/g were measured. Total N losses ranged from 
0.45 to 2.19% of that applied but would be expect- 
ed to rise sharply in future years since the sandy 
loam soil had become saturated with ammonia- 
nitrogen. When a septic field dries out during 
summer or is abandoned, much accumulated N 
will be converted to nitrate-nitrogen which is 
likely to leach to the groundwater. (Baker-IVI) 
W85-01293 


NITROGEN LEACHING FROM __ SOILS 
CROPPED WITH SUGARCANE UNDER THE 
HUMID TROPICAL CLIMATE OF MAURITI- 
US, INDIAN OCEAN, 

Sugar Industry Research Inst., Reduit (Mauritius). 
Agricultural Chemistry Div. 

K. F. Ng Kee Kwong, and J. Deville. 

Journal of Environmental Quality, Vol. 13, No. 3, 
p 471-474, July-September, 1984. 1 Fig, 4 Tab, 28 
on Int. Atomic Energy Agency contract 1822/ 


Descriptors: *Nitrogen, *Leaching, *Cropland, 
*Mauritius, *Sugarcane, Nitrates, Adsorption, 
Water pollution sources, Tropical regions, Rain- 
fall, Potassium, Calcium. 


Due to the conflicting and scanty information on 
the real leaching losses of nitrogen under the 
humid tropical climate where the annua! rainfall 
may exceed 3000 mm, leaching of N in soils under 
sugarcane was studied under the high rainfall con- 
ditions prevailing in Mauritius. Leaching losses of 
cations such as K(+) and Ca(2+) were much 
more extensive than those of NO3(-). Control 
measures to attenuate lezzhing losses of cations 
from soils located under climatic conditions similar 
to those may be more urgently needed than meas- 
ures to minimize leaching of N. Since more nutri- 
ents are lost from lysimeters, where normal surface 
runoff is not provided, than from under actual field 
conditions, pollution of natural waters through 
leaching of N is not a cause for concern in Mauriti- 
us. (Baker-IVI) 

W85-01294 


ADSORPTION OF PHOSPHATE, ARSENATE, 
METHANEARSONATE, AND CACODYLATE 
BY LAKE AND STREAM SEDIMENTS: COM- 
PARISONS WITH SOILS, 

Agricultural Research Service, Stoneville, MS. 
Southern Weed Science Lab. 

R. D. Wauchope, and L. L. McDowell. 

Journal of Environmental Quality, Vol. 13, No. 3, 
p oe July-September, 1984. 3 Fig, 5 Tab, 29 
Ref. 


Descriptors: *Adsorption, *Lake sediments, 
*Stream sediments, *Methanearsonate, *Cacody- 
late, *Phosphates, *Arsenates, Agricultural chemi- 
cals, Soil types, Soil properties, Mississippi River 
flood plain, Clay, Iron, Aluminum, Fate of pollut- 
ants. 


Sources Of Pollution—Group 5B 


The sorption characteristics were measured of 14 
lake sediments collected in the Delta Mississippi 
River flood plain for arsenate, phosphate, methan- 
earsonate, and cacodylate. In runoff and stream 
flow the concentrations of dissolved P and arsenic 
are each typically < 1 mg/L in a well oxygenated, 
mixed sediment water flow. To simulate runoff- 
stream mixing dilute sediment mixtures spiked with 
the compounds to give 50 and 500 micro g/L As 
or P were used. For comparison with field soils 
from the same area the Bache-Williams index pro- 
cedure was used. The results allow comparison of 
soils and sediments for sorption of these chemicals 
and provide insight into the relative ability of these 
sediments to act as sinks for runoff arsenicals and 
phosphate. In general, if the higher range of clay 
and hydrous oxides contents of these sediments are 
taken into account, their adsorptive capacity for 
phosphate, arsenate, methanearsonate, and cacody- 
late could be predicted from the trends found 
earlier for soils. Clay content remains the best 
single predictor of arsenical adsorption whether in 
field soils or in dilute water-sediment mixtures. 
Phosphate fixation at high P conditions is more 
specific for Fe and Al. Under dilute slurry condi- 
tions, P may adsorb or desorb depending on P 
added and P already in the sediment, but the 
amount of Fe/Al/clay content will determine the 
degree to which a sediment can act as source or 
sink. For these Mississippi Delta sediments, those 
with high clay content had a very large unfilled 
capacity to act as P or arsenical sinks. (Baker-IVI) 
W85-01297 


EFFECT OF LOCAL EMISSIONS ON WET 
AND DRY DEPOSITION IN SOUTHEASTERN 
MICHIGAN, 

General Motors Research Labs., Warren, MI. En- 
vironmental Science Dept. 

J. M. Dasch, and S. H. Cadle. 

Atmospheric Environment, Vol. 18, No. 5, p 1009- 
1015, 1984. 4 Fig, 5 Tab, 9 Ref. 


Descriptors: *Acid rain, *Precipitation chemistry, 
*Water pollution sources, *Air pollution, *Michi- 
gan, Sulfates, Nitrates, Calcium, Sodium, Chlor- 
ides, Urban areas. 


Ambient particles, dry deposition, and precipita- 
tion were compared at two sites in southeast 
Michigan. The sites, which are within 66 km of 
one another, are expected to be equally affected by 
long-range sources, but local emissions are consid- 
erably higher at the urban site. The higher local 
emissions at the urban site were reflected in higher 
concentrations of sulfates, nitrates, calcium, 
sodium and chloride ions in ambient particles and 
dry deposition. Precipitation concentrations were 
compared by average values, volume-weighted 
means, total wet fluxes, and on an individual storm 
basis. None of these comparisons showed signifi- 
cantly higher rain water concentrations at the 
urban site, near the local sources. The only excep- 
tions were Na(+) and Cl(-) which were higher in 
precipitation near the urban area, but this may 
result from dry deposition of NaCl during winter 
precipitation events. The widely different local 
emissions and the factor of two difference in ambi- 
ent concentrations did not have an effect on rain 
water concentration. No evidence was found that 
local primary sulfate was dominating the sulfate 
concentrations in rain. Instead, the in-cloud proc- 
esses and long range transport appear to dominate 
the chemistry of precipitation in this area. (Baker- 
IVI 
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CARBON, NITROGEN, AND PHOSPHORUS 
TRANSPORT BY WORLD RIVERS, 

Ecole Normale Superieure, Paris (France). Lab. de 
Geologie. 

For primary bibliographic entry see Field 2K. 
W85-01299 


FACTORS AFFECTING THE BIOKINETICS OF 
TECHNETIUM (95MTC) IN MARINE MA- 
CROALGAE, 
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Cekmece Nuclear Research and Training Center, 
Istanbul (Turkey). 

S. ae and S. W. Fowler. 

Marine Environmental Research, Vol, 12, No. 1, p. 
25-43, 1984. 7 Fig, 1 Tab, 26 Ref. 


Descriptors: *Bioindicators, *Marine algae, *Tech- 
netium radioisotopes, Radioactive tracers, Algae, 
Bioaccumulation, Fate of pollutants, Plant metabo- 
lism. 


Using technetium-m92 as tracer, Tc biokinetics 
were pentane mae in marine macroalgae. Tc (VII) 
was accumulated by green and red algae to a very 
low degree. leweter, a much higher affinity for 
pertechnetate was found in some brown algal spe- 
cies. Tc did not accumulate similarly in all species 
of the brown algae group. No significant differ- 
ences in radionuclide uptake were noted between 
brown algae exposed to Tc in either the IV or VII 
oxidation states. Tc bioaccumulation appears to be 
a metabolically controlled process as uptake did 
not occur in heat killed individuals and both light 
and temperature significantly enhanced the accu- 
mulation of technetium in brown algae. The rapid- 
ly growing air bladder, leaf like laterals and small 
branches contained higher Tc concentrations and 
retained a greater fraction of the radioactivity than 
the older, cylindrical main axis. Pertechnetate re- 
tention in two brown algae was significantly differ- 
ent. Their biological half-lives for Tc differed by 
an order of magnitude. During depuration, loss 
took place more rapidly from the —— portions 
of the seaweed, as evidenced by the highest con- 
centration and greatest fraction of Tc retained in 
the older, cyclindrical main axis. Brown algae such 
as Cystoseira compressa and S. vulgare would 
serve as good bioindicator organisms for the pres- 
ence of Tc contamination in marine water provid- 
ed certain precautions were taken. (Baker-IVI) 
W85-01310 


HEAVY METALS EXTRACTABLE FROM A 
CALCAREOUS SOIL TREATED WITH 
SEWAGE SLUDGE, 

King Saud Univ., Riyadh (Saudi Arabia). Dept. of 
Soil Science. 

For primary bibliographic entry see Field SE. 
W85-01318 


ASSESSMENT OF THE SPATIAL VARIATION 
IN THE CHEMICAL COMPOSITION OF 
BULK PRECIPITATION WITHIN AN UPLAND 
CATCHMENT, 

Institute of Terrestrial Ecology, Bangor (Wales). 
For primary bibliographic entry see Field 2K. 
W85-01348 


SORPTION OF POLYCYCLIC AROMATIC HY- 
ARINE 


DROCARBONS BY NATURAL ESTU 
COLLOIDS, 


Maryland Univ., Solomons. Chesapeake Biological 
Lab. 


R.D. Wijayaratne, and J. C. Means. 
Marine Environmental Research, Vol. 11, No. 2, p 
77-89, 1984. 5 Fig, 1 Tab, 27 Ref. 


Descriptors: *Hydrocarbons, *Aromatic com- 
pounds, * environment, *Colloids, Sorp- 
tion, Benzene, Naphthalene, Anthracene, Partition 
coefficients, Organic compounds, Fate of pollut- 
ants, Polycyclic aromatic hydrocarbons, Hydrogen 
ion concentration. 


The sorptive behavior of natural estuarine colloids 
was we with benzene, naphthalene and 
anthracene uilibrium sorption isotherms 
were linear. Freandich partition coefficients nor- 
malized to the organic content of the colloids for 
benzene, naphthalene, and anthracene were 920, 
4060 and 510000, respectively. These values are at 
least an order of magnitude higher than those 
reported for corresponding soil/sediment systems. 
This suggests that hydrophobic compounds are 
more strongly bound to estuarine colloidal organic 
material. The effect of pH on sorption was also 
studied. A significant decrease in sorption was 
observed when the ambient pH (8.01) of natural 
water was decreased by a factor of 2. The experi- 
mentally determined Koc values were regressed 


against the water solubilities of PAHs and com- 
pared with a corresponding predictive relationship 
developed for a cai/eliaea system. Such infor- 
mation greatly facilitates prediction of PAH phase 
partitioning in natural waters. (Author’s abstract) 
W85-01349 


UPTAKE AND RELEASE OF S5iCR(VI) AND 
51CRUID BY BARNACLES (BALANUS SP), 
Universidade Federal do Rio de Janeiro (Brazil). 
Inst. de Biofisica. 
M. oe Weerelt, W. C. Pfeiffer, and M. Fiszman. 
Marine Environmental Research, Vol. 11, No. 3, p 
201-211, 1984. 4 Fig, 2 Tab, 7 Ref. FINEP porn 4 
B 76/79/074/0000/00. 


Descriptors: *Barnacles, *Chromium radioiso- 
topes, *Path of pollutants, Seawater, Sodium chro- 
mate, Chromic chloride, Metabolism, Suspended 
solids, Particulates. 


Barnacles (Balanus sp) were used to examine the 
uptake and release of chromium-51 added to sea 
water in two different valence states, Cr-51(VI) 
and Cr-51(III). Hexavalent chromium-51 (sodium 
chromate) forms a true ionic solution in filtered sea 
water and barnacles were able to accumulate chro- 
mium in soft tissues 543 times the levels found in 
sea water. The experiments showed that incorpo- 
rated Cr(VI), is released to the water in such way 
that only 20% of maximum uptake was lost by the 
organisms after 26 days. Addition of the hexava- 
lent form to non filtered sea water showed that 2% 
of the total radioactivity was attached to the sus- 
pended particles. Here again chromium is mainly 
concentrated in soft tissues, showing a concentra- 
tion factor of 380 related to total chromium avail- 
able in aquarium (solution + suspended particles). 
From the total radioactivity incorporated by the 
organisms, 20% was released after 56 days in the 
clearance experiment. Chromium, as trivalent 
chromic chloride, when added to sea water preci- 
pitates and is quickly removed from the water by 
the filter activity of the barnacles. Unlike the hexa- 
valent form, trivalent chromium is not concentrat- 
ed in soft tissues of the barnacles and is quickly 
released to the water through the organisms diges- 
tive system. (Author’s abstract) 

W85-01353 


FINITE ELEMENT ANALYSIS OF A RADIO- 
ACTIVE TRITIUM PATCH AND A WASTE 
HEAT PLUME OBSERVED NEAR THE PICK- 
ERING NUCLEAR POWER GENERATING 
STATION, LAKE ONTARIO, 

po Centre for Inland Waters, Burlington (On- 
tario). 

D. C. L. Lam, and R. W. Durham. 

Journal of Great Lakes Research, Vol. 10, No. 1, p 
59-67, 1984. 4 Fig, 19 Ref. 


Descriptors: *Tritium, *Waste heat, *Finite ele- 
ment analysis, *Lake Ontario, Effluents, Eddy dif- 
fusion, Path of pollutants, Nuclear powerplants, 
Diffusion, Mixing, Plumes, Coastal diffusion. 


Effluents from industrial outfalls often form a 
moving patch or a steady plume in the receiving 
water, depending on the duration of the release. 
Empirical studies of coastal diffusion have shown 
that the eddy diffusivity obeys a power law of the 
length scale of the patch or plume. By analyzing a 
moving patch of radioactive tritium concentration 
and a steady plume of waste heat, the one superim- 
posing over the other as indicated by the observed 
data, it is found that the cross-flow eddy diffusivity 
for a given length scale of the patch is about twice 
as large as that of the plume. The analysis is based 
on a variable-grid finite element noted, which is 
used to derive the flow field and also to simulate 
the transport and diffusion processes. The pro- 
posed method is found particularly suitable for 
domains with irregular coastal structures, such as 
water intakes and outfalls. (Author’s abstract) 
W85-01359 


RELATIVE CONTRIBUTIONS OF FOOD AND 
WATER IN THE ACCUMULATION OF ZINC 
BY TWO SPECIES OF MARINE FISH, 


National Marine Fisheries Service, Beaufort, NC. 
Beaufort Lab. 

J. N. Willis, and W. G. Sunda. 

Marine Biology, Vol. 80, No. 3, p 273-279, June, 
1984. 6 Fig, 2 Tab, 25 Ref. 


Descriptors: *Zinc, *Fish, *Fish food, *Bioaccu- 
mulation, Heavy metals, Zinc radioisotopes, Trac- 
ers, Path of pollutants. 


Knowledge of the relative importance of food and 
water in the turnover and accumulation of trace 
metals by organisms is essential in understanding 
and predicting the pathways and rates of move- 
ment of metals in the environment. A model food 
chain, utilizing Zn-65 labeled and nonlabeled food 
organisms, was used to measure the relative contri- 
butions of food and water to Zn accumulation by 
Gambusia affinis and Leiostomus xanthurus. Chla- 
mydomonas sp. was fed to Artemia sp. which in 
turn was fed to G. affinis and L. xanthurus. A trace 
metal-chelate buffer system was used to maintain a 
stable free Zn ion activity in the experiment sea- 
water. Both species of fish accumulated Zn-65 
much faster from food and water than from water 
alone. Food represented 78 to 82% of total accu- 
mulation of Zn-65 by the fish. Food cannot be 
ignored in assessing the accumulation and toxicity 
of trace metals. (Moore-IVI) 

W85-01366 


porto ty OF ARSENIC TO ESTUARINE 
AND MARINE ORGANISMS: A FIELD AND 

LABORATORY EVALUATION, 

Marine Biological Association of the United King- 

dom, Plymouth (England). 

W. J. Langston. 

Marine Biology, Vol. 80, No. 2, p 143-154, June, 

1984. 8 Fig, 5 Tab, 17 Ref. 


Descriptors: *Arsenic, *Estuarine environment, 
*Mollusks, *Algae, *Restronguet Creek, *England, 
Fucus, Mine wastes, Bioindicators, Path of pollut- 
ants. 


Metalliferous mining in southwest England has 
resulted in the contamination of a number of estu- 
aries, most notably Restronguet Creek, a branch of 
the Fal estuary system. The high concentrations of 
arsenic entering Restronguet Creek make this an 
ideal area for speciation and availability studies. A 
number of surveys and experiments were carried 
out between January 1978 and June 1981, designed 
to investigate As availability in selected estuarine 
and marine organisms. Seasonal variations in dis- 
solved As inputs are reflected in the As content of 
the seaweed Fucus vesiculosus and also in two 
gastropod species, Littorina littorea and L. littora- 
lis, which derive significant amounts of As by 
grazing on F. vesiculosus. No seasonal variation in 
As concentration was observed in tissues of the 
bivalve Scrobicularia plana. Transplant experi- 
ments and radiotracer studies confirm that sedi- 
ments are the major source of As to this deposit- 
feeder. The mantle margin of S. plana has a signifi- 
cant, but as yet unknown, role in As accumulation. 
Transplant experiments with these and other estua- 
rine and marine organisms have revealed differ- 
ences in the relative availability of dissolved and 
particulate As. As accumulation in Mytilus edulis 
was negligible compared with other mollusks. The 
rapid changes in As concentrations in F. vesiculo- 
sus in respose to changes in As in water validates 
the use of this organisms as an indicator of dis- 
solved As. (Moore-IVI) 

W85-01368 


IMPACTS ON GROUNDWATER DUE TO 
LAND APPLICATION OF SEWAGE SLUDGE, 
Rutgers - The State Univ., New Brunswick, NJ. 
Dept. of Biological and Agricultural Engineering. 
For primary bibliographic entry see Field 5E. 
W85-01381 


WATER QUALITY CHARACTERISTICS OF 
AGRICULTURAL PUMPAGE IN THE UPPER 
ST. JOHNS RIVER, FLORIDA, 





Florida Inst. of Tech., Melbourne. Dept. of Envi- 
ronmental Sciences and Engineering. 

T. V. Belanger, and S. D. VanVonderen. 

Water Resources Bulletin, Vol. 20, No. 3, p 349- 
358, June, 1984. 2 Fig, 8 Tab, 17 Ref. 


Descriptors: *Agricultural pumpage, *St. Johns 
River, *Florida, *Water quality, Water pollution 
sources, Nutrients, Suspended solids, Nitrogen, 
Phosphorus, Eutrophication, Water level, Marshes, 
Fishkills, Agricultural runoff. 


Several large agricultural pempe, located in the 
upper St. Johns River Basin, Florida, and repre- 
sentative of the numerous pumps operating in the 
basin, were monitored during the spring and 
summer of 1982. These pumps have rated capac- 
ities ranging from 36 to 334 cu ft/s and drain 
various quantities of improved pasture, row crop, 
and citrus land uses. The combined total pumping 
capacity of the pumps in this study is approximate- 
ly equal to the average flow at US 192, near 
Melbourne (691 cfs). Results indicate high nutrient 
and suspended solids loading to the river, but the 
relative magnitude of each parameter varies with 
pump site and date. The row ro i A pump 
(267 cu ft/s capacity) exhibited the poorest water 
uality of the pes wed ger and appeared to have 
the greatest pollutional potential. The average sus- 
pended solids loading rate from the Mary A pump 
was high (37,900 Kg/day). The average total nitro- 
gen (TN) and total phosphorus (TP) discharge 
concentrations at this pump were also high, with 
values of 3.96 mg/L and 0.7 mg/L, respectively. 
As expected, nutrient loading rates reflected dis- 
charge rates, to a large degree. Average TN load- 
ing rates for the pumping stations varied from 86 
to 1935 Kg/day while TP loading ranged from 7 
to 390 Kg/day. Nutrients from pumping are con- 
tributing factors to the increasing aquatic plant 
growth and algal blooms in the area. Poor quality 
discharge water, as well as rapid rises in water 
level from the cumulative discharges resulting in 
dead marsh vegetation and accompanying oxygen 
sags, have been suggested as causative factors for 
fish kills in the area. (Author’s abstract) 
W85-01386 


RIVER OUTFALLS, ESTUARIES AND THE 
MARINE ENVIRONMENT. 


Severn-Trent Water Authority, Birmingham (Eng- 
land). 

W. F. Lester. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 57-68, 1984. 4 Fig, 3 Tab, 4 Ref. 


Descriptors: *Estuaries, *Marine environments, 
*Water quality, *Severn Estuary, *Trent Estuary, 
*Medway Estuary, *England, Dilution, Mixing, 
Seawater, Water pollution sources, Legal aspects, 
Aquatic life. 


The quality aspects of discharges from rivers to 
estuaries, direct discharges to estuaries, the twice 
daily influx of sea water mixing with the water 
remaining in the estuary and the effect of the 
estuary discharge on the adjacent marine environ- 
ment are discussed, based on the Rivers Medway, 
Trent and Severn. The average and range of flows, 
the quality and the flora and fauna of the river 
outfall are factors which affect the environment of 
the estuary. In the estuary itself, the following 
factors affect the environment: physical type of 
estuary; use for navigation; use by industry and 
municipalities; fisheries, fauna and flora; and the 
chemical and biological quality of the estuary. 


Effects on the marine environment involve the - 


dilution afforded by river flow, and littoral drift of 
sea water across the estuary mouth. Statutory law 
relating to control of estuarial pollution for the 
United Kingdom is reviewed. The extent and dis- 
tribution in place and time of the oxygen sag in the 
Trent estuary is recorded as also is the concentra- 
tion of cadmium and ammonia in the Severn estu- 
ary. (Moore-IVI) 

W85-01393 


CONTRIBUTION OF RIVER SYSTEMS TO 
THE INPUT OF POLLUTANTS TO THE 
MARINE ENVIRONMENT IN NORTHERN 
EUROPE, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Research Centre, Marlow (England). 

R. F. Critchley. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 83-94, 1984. 1 Fig, 10 Tab, 15 Ref. 


Descriptors: *Water pollution sources, *Marine en- 
vironment, *Rivers, Estuaries, Ocean dumping, 
Sludge disposal, Industrial wastes, Atmospheric 
deposition, Biological oxygen demand, Nitrogen, 
Phosphorus, Cadmium, Chromium, Copper, Mer- 
cury, Nickel, Lead, Zinc. 


Pollutants enter the marine environment by the 
following major routes: atmospheric deposition; 
rivers; direct discharges to coastal waters and estu- 
aries; and dumping from ships (primarily industrial 
wastes, sewage sludge and dredging spoils). Pub- 
lished information on the input of pollutants to the 
North Sea was used to identify the major pollutant 
pathways. The pollutants examined are BOD, ni- 
trogen, phosphorus, cadmium, chromium, copper, 
mercury, nickel, lead, and zinc. Rivers and atmos- 
pheric deposition are the main input routes for 
metals, with the Rhine/Meuse and the Elbe con- 
tributing over half the riverine input. The dumping 
of estuarine dredging spoils results in a very large 
input of metals, which cannot be fully accounted 
for as a redistribution of riverine material unless 
the river inputs have been grossly underestimated. 
Rivers provide the largest input route for nutrients, 
but a substantial contribution is also made by direct 
discharges to coastal waters and estuaries. Sewage 
sludge dumping contributes less than 5% to the 
pollutant load to the North Sea. (Moore-IVI) 
W85-01395 


SOURCES OF POLLUTION OF THE ESTUARY 
OF THE RIVER NERVION, SPAIN - A CASE 


’ 
Impolusa, Bilbao (Spain). 
A. Azkona, S. H. Jenkins, and H. M. G. Roberts. 
Water Science and Technology, Vol. 16, No. 5-7, 
p 95-125, 1984. 11 Fig, 12 Tab, 3 Ref. 


Descriptors: *Water pollution sources, *Estuaries, 
*River Nervion, *Spain, Industrial wastes, Domes- 
tic wastes, Iron, Flocculation, Hydrogen sulfide, 
Effluents, Wastewater pollution. 


A survey was made of the pollution loads from 
domestic sources and industry which were dis- 
charged to the fresh water and tidal reaches of 
four major tributaries in addition to the main River 
Nervion, Bilbao, Spain. The presence of iron in 
discharges from iron ore mining and metal process- 
ing aided in the flocculation of organic matter and 
the consequent deposition of sludge in the estuary. 
The domestic sewage of the study area receives 
treatment in septic tanks before discharging to 
rivers or the estuary. In spite of free hydrogen 
sulfide and high concentrations being present in 
the septic tank effluents, odor nuisance does not 
occur, because of the formation of ferrous sulfide. 
The hydrogen sulfide concentration in the atmos- 
phere at a pumping station was above the safety 
level. The industrial load of impurity was estimat- 
ed to be approximately 15% higher than the do- 
mestic load, but it is extremely difficult to find a 
rational basis on which comparisons may be made 
between domestic sewage and a mixture of indus- 
trial effluents containing substances inimical to bio- 
logical activity. The industrial effluent was con- 
tained in a very large volume of water, much of it 
taken from the estuary for cooling or process 
water. It is calculated that if the industrial pollut- 
ants had been contained only in the fresh water 
used by industry the COD of the mixture would 
have been 1317 mg/l; the suspended solids 2143 
mg/l; the ammonia nitrogen 191 mg/l; iron 1037 
mg/l; other heavy metals 118 mg/I; fluoride as F 
14.5 mg/l; cyanide as CN 8.1 mg/l; oil 196 mg/1; 
phenols 8.1 mg/l; mercury 0.13 mg/l; and the 
mixture would have had an excess of acidity of 
5188 mg/l. Of the total oxygen demand discharged 
to the system of rivers and the estuary, approxi- 
mately 50% entered the estuary from the main 
tributaries, the remainder being discharged directly 
to the estuary. (Moore-IVI) 

W85-01396 


Sources Of Pollution—Group 5B 


EFFECTS OF THE YORKSHIRE RIVERS ON 
DISSOLVED OXYGEN IN THE HUMBER ES- 
TUARY. 


Yorkshire Water Authority (England). 

A. M. C. Edwards, and P. W. Lai. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 127-137, 1984. 4 Fig, 2 Tab, 11 Ref. 


Descriptors: *Humber Estuary, *England, *Dis- 
solved oxygen, *Fate of pollutants, Computers, 
Simulation, Effluents, Tidal effects, Water temper- 
ature, River flow, Water quality, Estuarine envi- 
ronment. 


The rivers flowing into the humber Estuary drain 
an area of approximately 26,000 sq km. The outer 
estuary is not seriously polluted but dissolved 
oxygen (DO) levels in some of the tidal rivers can 
be seriously depleted, particularly at times of low 
freshwater flow and warm weather. DO levels in 
the Humber estuary system are governed by the 
complex interaction of the tide, temperature, fresh- 
water flow, river quality and effluent discharges. A 
suite of mathematical models has been developed 
to predict dissolved oxygen saturation and the 
concentration of related substances. Computer sim- 
ulations using the models were carried out to assess 
the effects of freshwater flow and oxidizable pol- 
lutants on dissolved oxygen levels in the estuary 
system. The model shows that DO levels around 
Goole cannot be raised above a minimum of 10% 
saturation in warm weather, low flow conditions 
without both improving the quality of the Aire and 
Don and reducing the effluent load form some 
direct discharges to the tidal Ouse. The model can 
be used to obtain the dissolved oxygen criteria of 
the environmental quality standards which may be 
set for the Humber system. (Moore-IVI) 
W85-01397 


ESTIMATION OF ACCEPTABLE WATER 
QUALITY CONDITIONS IN THE TAMA 
RIVER, JAPAN, 

Tokyo Univ. (Japan). Dept. of Urban Engineering. 
A. Ichikawa, N. Tamai, Y. Nakayama, and K. 
Amano. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 207-218, 1984. 12 Fig, 2 Ref. 


Descriptors: *Tama River, *Japan, *Water quality, 
*Self-purification, Fate of pollutants, Mathematical 
models, Effluents, Model studies. 


The Tama River is located at the southwest edge 
of Tokyo Metropolitan District, Japan. Because of 
the changes in depth gradient and velocity which 
occur frequently over comparatively small 
stretches of the Tama River and because of the 
entry of numerous tributaries and discharges of 
effluent to the river, it is extremely difficult to 
determine the rate at which self purification is 
occurring by tracing the changes in composition of 
a given body of water flowing down the river. By 
taking frequent samples of water from different 
sections of the river, it was possible to determine 
water quality parameters for each section of the 
river, based on the examination of a mass of data 
for each section; these were defined as reasonable 
water quality parameters. The reasonable param- 
eters were used in models based on the Streeter- 
Phelps equation describing self purification in a 
river. The results predicted by these model studies 
were then compared with the actual conditions in 
the Tama River. In some cases it was possible to 
make modifications to the model which improved 
the agreement between the predicted and the ob- 
served results; in other cases, this was not permissi- 
ble. Self purification due to biological oxidation is 
described satisfactorily by the modified model, but 
factors such as pollutant removal by sedimentation 
and biological absorption still require further in- 
vestigation. (Moore-IVI 

W85-01403 


POLLUTION IN THE GANGES RIVER, INDIA, 
Aligarh Muslim Univ. (India). Environmental Re- 
search Lab. 

M. Ajmal, A. A. Nomani, and M. A. Khan. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 347-358, 1984. 1 Fig, 3 Tab, 27 Ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Descriptors: *Ganges River, *India, *Fate of pol- 
lutants, Self-purification, Color, Turbidity, Dis- 
solved solids, Hydrogen ion concentration, Alka- 
linity, Chloride, Sulfates, Phosphates, Nitrates, 
Dissolved oxygen, Metals, Water pollution 
sources. 


The physico-chemical characteristics of Ganges 
River water and distribution of nine metals in the 
submerged plant and fish has been studied. The 
parameters color, turbidity, total dissolved solids, 
pH, total alkalinity, chloride, sulfate, phosphate, 
NO3-N, NO2-N, dissolved oxygen, biochemical 
oxygen demand and chemical oxygen demand 
showed that at various sampling stations deteriora- 
tion in the quality of water at downstream is 
severe. However, due to a self-purification phe- 
nomenon, significant increase in the dissolved 
oxygen at the next sampling station was noted. A 
high fluctuation in the accumulation of metals in 
the submerged plants (Eicchornia ——- and 
fish (Heteropnuestes fossilis) was found from one 
sampling station to another due to domestic 
sewage and industrial effluent discharged into 
river. The ranges of concentration of metals in fish 
were as follows: cadmium 0.01-0.09; cobalt 1.3- 
10.6; chromium 5.2-2100; copper 5.9-39.2; iron 463- 
1873; manganese 441-1880; nickel 5.6-23.3; lead 3.4- 
13.7; and zinc 17.8-232.5. In plants the ranges were, 
on a dry matter basis: cadmium 0-0.28; cobalt 0.67- 
7.25; chromium 1.9-24.9; copper 4.6-11.3; iron 134- 
1614; man 1.41-7.4; nickel 111.7-161.7; lead 
3.8-21.2; and zinc 131-556. (Author’s abstract) 
W85-01411 


RELATIONSHIPS BETWEEN THE POLLUT- 
ANTS IN THE SEDIMENTS AND IN THE 
WATER OF THE DELAWARE AND RARITAN 
CANAL, 

Rutgers - The State Univ., Piscataway, NJ. Coll. 
of Engineering. 

M. L. Granstrom, R. C. Ahlert, and J. Wiesenfeld. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 375-380, 1984. 1 Tab, 6 Ref. 


Descriptors: *Delaware and Raritan Canal, *New 
Jersey, *Sediment contamination, Water pollution 
sources, Polychlorinated biphenyls, Pesticides, Tri- 
halomethanes, Water treatment, Chlorination, Hal- 
ogenated hydrocarbons, Spoil banks, Interstitial 
water, Water supply. 


The 60-mile-long Delaware and Raritan Canal in 
New Jersey once served as a barge canal and for 
the last 30 years has served as a major interbasin 
water supply system. Approximately 78 mgd are 
withdrawn; of this, 68.5 mgd is sold to water 
purveyors for treatment and distribution to some 
600,000 people. In addition to the water taken from 
the Delaware River, the canal receives runoff from 
82.7 sq mi of urban and rural land. The canal is 
severely clogged by sediments in certain segments 
and to have adequate hydraulic capacity, removal 
is necessary. Sediments, interstitial water and the 
overlying water column were analyzed for pesti- 
cides, polychlorinated biphenyls (PCBs) and vola- 
tile organic halide compounds. PCBs and pesti- 
cides were found on some of the sediment samples 
analyzed. PCBs were found in the water column 
only in samples taken during a storm. Volatile 
organic halides including trihalomethanes exist in 
the water column and in the sediment water, and 
the concentrations increase significantly upon 
chlorination. Disposal of the sediments from some 
sections of the canal should be in landfill and not 
by spreading on crop lands. (Moore-IVI) 
W85-01413 


PROCESS BASED MODEL OF FAECAL BAC- 
TERIAL LEVELS IN UPLAND CATCHMENTS, 
Leeds Univ. (England). School of Geography. 

A. Jenkins, M. J. Kirkby, A. McDonald, P. Naden, 
and D. Kay. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 453-462, 1984. 3 Fig, 25 Ref. 


Descriptors: *Fecal coliforms, *Process based 
models, *Model studies, Bacteria, Fate of pollut- 
ants, Catchment areas, Watershed management, 
Bacterial die-off, Washout, Sediment contamina- 
tion. 


A process based model of bacterial dynamics in a 
river is developed for use in the management of 
catchments where the waters are destined for pota- 
ble supply. Fecal coliform bacteria was chosen for 
the model because it is an indicator in widespread 
use both in legislation and in practice and its sig- 
nificance is affirmed by the water industry. The 
argument for a process based model of bacterial 
stream dynamics is based largely on the nn ge of 
the watershed as a multiple storage and release 
system. The land surface store receives direct fecal 
input by excretion from animals and from agricul- 
tural practices such as slurry spreading. The con- 
centration of bacteria in water is increased by fecal 
input and washout from sediment and is reduced 
by settlement and die off. Numbers of bacteria in 
sediment are increased by settlement and reduced 
by die off and washout. Sample output is provided 
to demonstrate that the model is capable of simu- 
lating some of the bacterial conditions for which 
data exist. The model could help to identify the 
amount of flushing required to reduce channel 
bacterial levels to within given standards. (Moore- 


Iv} 
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QUANTIFICATION OF ACCUMULATED 
LOADS ON ROAD SURFACES AND THEIR 
RUNOFF CHARACTERISTICS, 

Kansai Univ., Osaka (Japan). Dept. of Civil Engi- 
neering. 

Y. Wada, and H. Miura. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 463-472, 1984. 5 Fig, 5 Tab, 3 Ref. 


Descriptors: *Mathematical models, *Roads, 
*Street sweeping, *Water pollution sources, Simu- 
lation, Nonpoint pollution sources, Pollution load, 
Storm runoff, Urban areas. 


Pollutants caused by urban activities accumulate in 
the environment, and the accumulated pollution 
loades are flushed out from road surfaces and 
conveyed directly to the receiving waters. The 
quantity of accumulated load on the road surfaces, 
the composition and local distribution of accumu- 
lated load, and how these loads are flushed out by 
rainfall must be studied in order to provide infor- 
mation for use in the reduction of nonpoint-pollu- 
tion loads. A model was developed for the accu- 
mulated loads on road surfaces. The accumulated 
load on road surfaces shows large differences 
among each area and is flushed out in greater 
quantities at a comparatively early stage in rainfall. 
The accumulated loads on road surfaces are much 
influenced by the frequency and efficiency of road 
surface cleaning. If the cleaning is carried out 
every three days, the runoff loads decrease by 4/9 
to 3/7 of the load without cleaning. This method 
can be used to simulate the runoff accumulated 
loads on road surfaces, and to obtain useful infor- 
mation on the prevention of water quality deterio- 
ration. (Moore-IVI) 
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EFFECTS OF BIOLOGICAL FILMS ON BOD 
DECAY RATES IN RIVERS, 

Exeter Univ. (England). Dept. of Chemical Engi- 
neering. 

J. D. Boyle. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 643-651, 1984. 6 Fig, 3 Tab, 14 Ref. 


Descriptors: *Fate of pollutants, *Biological films, 
*Biological oxygen demand, *Decay rate, Bacte- 
ria, Photosynthesis, Microorganisms, Velocity, 
Nutrients, Dissolved oxygen, Rivers, Surface area. 


The measured dissolved oxygen sag below a paper- 
mill outfall could only be modelled if the BOD 
decay rate was assumed to be an order of magni- 
tude greater than expected. Subsequently other 
cases of anomalously high decay rates have been 
found. A method was developed for measuring the 
separate factors of bacterial respiration and photo- 
synthesis by attached and suspended organisms. 
Results confirmed that the decay rate is enhanced 
by the presence of an active biological film cover- 
ing submerged surfaces. The prediction of decay 
rates in similar circumstances is complicated by 
two factors, the estimation of the active film sur- 


face area and the dependence of the film activity 
on both nutrient concentration and water velocity. 
The paper relates these phenomena to laboratory 
studies and shows how these factors affect the 
predictions of management models. (Author’s ab- 


stract) 
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ORGANOCHLORINE PESTICIDE RESIDUES 


'ARMERS, 
Michi, Univ., Ann Arbor. Dept. of Environ- 
mental and Industrial Health. 
D. F. Chen, P. G. Meier, and M. S. Hilbert. 
Bulletin of the World Health Organization, Vol. 
62, No. 2, p 251-253, 1984. 1 Fig, 1 Tab, 5 Ref. 


Descriptors: *Pesticide residues, *Organochlorine 
pesticides, *Malaysia, *Fish, Rice, Paddy farming, 
Aldrin, Dieldrin, HCH, DDT, Chlordane, Food 
contamination. 


The dual cultivation of rice and fish in paddy fields 
is a common practice among idy-farmers in 
Malaysia. As a result of the application of persist- 
ent and toxic insecticides to the rice, the fish 
cultured in these fields may be contaminated by a 
variety of pesticide residues. Paddy fish (Tricho- 
gaster pectoralis) were collected from five sam- 
pling locations in the District of Krian, State of 
Perak, Malaysia and analyzed for organochlorine 
residues. Ten farming families, chosen at random 
from each of the five sampling sites, were inter- 
viewed for information about the quantity of 
paddy fish consumed, the amount and type of 
pesticide used on the paddy-field, and the frequen- 
cy of application. The pesticide residues found in 
the fish samples were aldrin/dieldrin, chlordane, 
HCH, and DDT. Only the projected maximum 
intake level for aldrin/dieldrin approached the ac- 
ceptable daily intake as recommended by FAO/ 
WHO; other residue levels were relatively low. 
The study considered only fish; the total daily 
intake of pesticide residues by the Malaysian paddy 
farmer may be considerably i d by cc 
tion of other contaminated food. (Moore-IVI) 
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FOLIAR WASHOFF OF PESTICIDES (FWOP) 
MODEL: DEVELOPMENT AND EVALUA- 
TION, 

Environmental Protection Agency, Athens, GA. 
C. N. Smith, and R. F. Carsel. 

Journal of Environmental Sciences and Health, 
Vol. B19, No. 3, p 323-342, 1984. 6 Fig, 5 Tab, 20 
Ref. 


Descriptors: *Pesticides, *Foliar washoff, *Model 
studies, Simulation, Leaves, Path of pollutants, 
Runoff, Carbaryl, Profenfos, Methyl parathion, 
permethrin, Toxaphene. 


The Foliar Washoff of Pesticides (FWOP) Model 
was developed to provide an empirical simulation 
of pesticide washoff from plant leaf surfaces as 
influenced by rainfall amount. To evaluate the 
technique, simulations by the FWOP Model were 
compared to those by the foliar washoff alogrithm 
of the Chemical, Runoff and Erosion from Agri- 
cultural Management Systems (CREAMS) Model. 
The two algorithms were linked individually to the 
Pesticide Runoff Simulator (PRS) for the compari- 
son. Five years of test data from a Mississippi 
watershed were used to evaluate six insecticides 
(carbaryl, profenofos, methyl parathion, permeth- 
rin, phorate, and toxaphene). Initially, the FWOP 
model was used to evaluate the relative impact of 
chemical distribution (foliage versus soil) on the 
subsequent foliar washoff and soil surface contribu- 
tions to runoff losses. Results indicated that runoff 
losses were low if all of the insecticide was applied 
to the foliage whereas high losses occurred if ap- 
plied only to the soil. When an assumed application 
was distributed between the plant and soil (i.e., 
90% to foliage and 10% to soil), predicted runoff 
losses compared well with observed field data (< 
3% of the application rate). Except for toxaphene, 
the FWOP model generally predicted less washoff 
and subsequent runoff losses than the CREAMS 
approach. Simulated toxaphene washoff losses 





were in good agreement with observed field data. 
Statistical comparisons of the two modelling ap- 
proaches using the Kolmogorov-Smirnov test 
showed differences in the two cumulative frequen- 
cy distributions for washoff but smaller differences 
for runoff. Average 5-year runoff losses, however, 
were greater using the CREAMS approach--by 
factors of 2, 3, and 3 for profenofos, methyl parath- 
ion and phorate, respectively. Results from this 
study will be useful for upgrading current exposure 
assessment models to more accurately address 
foliar washoff losses of pesticides as well as for 
assessing the impact of foliar-applied chemicals on 
environmental quality. (Author’s abstract) 
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SORPTION OF ORGANIC SUBSTANCES BY 
SOILS AND SEDIMENTS, 

Agricultural Research Organization, Bet-Dagan 
(Israel). Dept. of Soil Residues Chemistry. 

Z. Gerstl, and U. Mingelgrin. 

Journal of Environmental Science Health, Vol. 
B19, No. 3, p 297-312, 1984. 3 Fig, 3 Tab, 32 Ref. 


Descriptors: *Adsorption, ‘*Soils, *Sediments, 
*Partition coefficients, Pesticides, Organic com- 
pounds, Fate of pollutants, Lake sediments, Solu- 
bility, Minerals. 


The solubility, octanol/water partition coefficient 
(Kow) and adsorption on soils and lake sediments 
of oxamyl, acetophenone, bromacil, napropamide, 
parathion, trifluralin, and DDT were determined. 
Correlations between adsorption (on an organic 
matter basis) and either solubility or Kow enabled 
estimates of adsorption to within an order of mag- 
nitude. Systematic differences in adsorption be- 
tween the soils and lake sediments were observed. 
With the exception of DDT, the Kom (distribution 
coefficient between soil organic matter and water) 
of the sediments relative to the soils increases as 
the solubility decreases. The organic matter of the 
sediments may differ considerably from that nor- 
mally found in soils due to different organic tran- 
formations which occur in the lake bottom envi- 
ronment. A second possible explanation for the 
sediments’ different adsorptive capacity may result 
from differences in the organic matter-mineral rela- 
tions. The soil mineral components, especially the 
clay fraction, may be an important adsorbent 
which is not properly taken into consideration 
when Kom is calculated. Although a good correla- 
tion between Kom and Kow or solubility has been 
demonstrated in numerous studies, this relationship 
is not universal but each group of soils or sedi- 
ments and substances may fit different functional 
relations. (Moore-IVI) 
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DEGRADATION OF METHOXYCHLOR IN 
SEDIMENTS UNDER VARIOUS REDOX CON- 
DITIONS, 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

D. C. G. Muir, and A. L. Yarechewski. 

Journal of Environmental Sciences and Health, 
— B19, No. 3, p 271-295, 1984. 2 Fig, 6 Tab, 23 
Ref. 


Descriptors: *Methoxychlor, *Sediment contami- 
nation, *Fate of pollutants, *Degradation, Lake 
sediments, Redox conditions, Aerobic conditions, 
Degradation products, Insecticides. 


The degradation of methoxychlor (C-14-ring-la- 
belled) was studied under laboratory conditions in 
lake and pond sediments (water-sediment ratio, 10- 
20:1) incubated under various redox conditions at 
22.5 or 10 degrees C. Methoxychlor degraded rap- 
idly in sediments with half-lives of < 28 days 
under nitrogen aeration (Eh < -50 mv), 49 to 55 
days under static aerobic conditions and 115 to 206 
days in air-purged flasks (Eh 220 to 464 mv). The 
major degradation products were dechlorinated 
methoxychlor (DMDD) and mono- and dihydroxy 
(demethylated) derivatives of methoxychlor and 
DMDD. Dihydroxy- derivatives represented 15% 
of extractable radioactivity in pond sediments and 
28% in lake sediments after 448 days of aerobic 
incubation. Under nitrogen aeration, mono- and 
dihydroxy- derivatives represented 44 to 65% of 
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extractable C-14 after 28 days incubation. (Au- 
thor’s abstract) 
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FOREST GROWTH AS A POSSIBLE CAUSE 
OF SOIL AND WATER ACIDIFICATION: AN 
EXAMINATION OF THE CONCEPTS, 

Sveriges Lantbruksuniversitet, Uppsala. Inst. foer 
Ekologi och Miljoevaard. 

S. I. Nilsson, H. G. Miller, and J. D. Miller. 
OIKOS, Vol. 39, No. 1, p 40-49, December, 1982. 
3 Fig, 5 Tab, 49 Ref. 


Descriptors: *Forests, *Soil chemistry, * Acidifica- 
tion, Acid rain, Cation accumulation, Humus, Hy- 
drogen ion concentration, Root uptake, Anions, 
Rain, Water pollution sources. 


Acidity consequent on root uptake was calculated 
as the excess cation accumulation in both stems 
and all above-ground tree components in a range 
of forest types, and values were derived for acidity 
resulting from the accumulated humus. In addition 
data from one pine stand was used to construct 
models of rate of accumulation of excess cations in 
trees and humus throughout the forest rotation. 
Rates of pee gy ion production reaches a maxi- 
mum very early in the life of a forest and the 
average annual permanent acidification resulting 
from removal of harvested material covers a wider 
range than either measured inputs in rainfall, in- 
cluding throughfall and stemflow, or estimated 
weathering rates. However, it is suggested that 
because rainwater inputs are episodic, include a 
mobile anion and may be channelled through the 
profile, whereas root generated acidity varies only 
gradually, does not involve the movement of an 
anion and occurs in intimate contact with the soil 
surfaces, rainwater acidity is the more likely to 
lead to streamwater acidification whereas root 
uptake will primarily acidify the soil. (Author’s 
abstract) 
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ORGANOCHLORINE RESIDUES IN FISH 
FROM THE RIVER NILE, EGYPT, 

National Research Centre, Cairo (Egypt). Water 
Pollution Control Lab. 

O. A. Aly, and M. I. Badawy. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 33, No. 2, p 246-252, August, 
1984. 1 Fig, 2 Tab, 16 Ref. 


Descriptors: *Fish, *Organochlorines, *Pesticide 
residues, *Nile River, *Egypt, Organic com- 
pounds, DDE, DDT, BHC, Lindane, Endrin, In- 
secticides. 


Samples of Tilapia fish were taken during August 
1981 and July 1982 from six stations along the Nile 
River and two canals, selected to represent differ- 
ent regions. The sites selected were, in order of 
decreasing pesticide concentrations in the fish at 
each site: El-Mahmodia Canal > Abo-El-Gheit 
Canal > El-Mansoura > Assiut > Faraskour > 
Adfinna > Cairo > Aswan. Organochlorine resi- 
dues found in the fish included BHC, lindane, 
endrin, 0,p-DDT, p,p’-DDT, and p,p’-DDE. Con- 
centrations of p,p-DDT, and its metabolites were 
much higher than other oganochlorine insecticides, 
especially in areas of agricultural activity. The 
high levels of p,p’-DDT indicate a recent applica- 
tion of that insecticide. Endrin was the second 
most common residue being detected in all samples 
with the exception of one sample from El-Mahmo- 
dia canal. Its residue ranged from not detectable to 
86 micro g/kg. Residues of BHC were found in all 
samples at low concentrations ranging from 0.5 to 
30 micro g/kg. Lindane was found in all samples at 
low concentration but higher levels than BHC. 
The lowest residue was reported at El-Mahmodia 
canal, 0.6 inicro g/kg. (Baker-IVI) 
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MICROBIAL INDICATORS AND PATHOGENS 
NEAR THE MOUTH REGION OF VEMBANAD 
LAK 

Cochin Univ. (India). Dept. of Marine Sciences. 
L. Samy, P. M. Chandrasekaran, I. S. B. Singh, 
and D. Chandramohan. 


Sources Of Pollution—Group 5B 


Bulletin of the Department of Marine Sciences, 
University of Cochin, Vol. 12, No. 2, p 103-119, 
December, 1981. 1 Fig, 3 Tab, 38 Ref. 


Descriptors: *Vembanad Lake, *Cochin Backwa- 
ter, *India, *Bacteria, *Sediments, Estuarine envi- 
ronment, Pathogenic bacteria, Resuspension, Path 
of pollutants, Public health, Coliforms, Water qual- 
ity, Fisheries, Recreation. 


Rapid industrialization and growth of population 
in and around Cochin, India contribute enormous 
amounts of industrial wastes and sewage effluents 
which are dumped into Cochin backwater (Vem- 
banad Lake). Total viable aerobic heterotrophic 
bacteria, total coliforms, fecal coliforms, fecal 
streptococci, i peer Salmonella, Vibrio 
like organisms, Vibrio parahaemolyticus like orga- 
nisms, Vibrio parahaemolyticus, Aeromonas hy- 
drophila and anaerobic bacteria Clostridium per- 
fringens were enumerated in water and sediment 
samples collected in the estuarine environment 
near the mouth region of Vembanad Lake, during 
April-September, 1980. Indicator organisms and 
pathogens were present in greater numbers in sedi- 
ment than the overlying water, indicating that 
sediment can act as a reservoir for these organisms. 
Heavy boat traffic, ships and dredging contribute 
to the continual resuspension of sediment in the 
water column in addition to the effects of tides, 
waves and currents. The backwater system con- 
tains a considerable number of indicators and 
thogens which will pose a potential public health 
rome and any further deterioration in the micro- 
pg quality of water would adversely affect 
the fishery and recreational activities within the 
estuarine system. (Moore-IVI) 
W85-01465 


LAKEWIDE ODOURS IN ONTARIO AND NEW 
HAMPSHIRE CAUSED BY CHRYSOCHRO- 
MULINA BREVITURRITA NICH. (PRYMNE- 
SIOPHYCEAE), 

Ontario Ministry of the Environment, Rexdale. 
Limnology and Taxonomy Section. 

K. H. Nicholls, J. L. Beaver, and R. H. Estabrook. 
Hydrobiologia, Vol. 96, No. 1, p 91-95, October, 
1982. 3 Fig, 20 Ref. 


Descriptors: *Chrysochromulina, *Odor, *Ontario, 
*New Hampshire, Dickie Lake, Crosson Lake, 
Cinder Lake, Austin Lake, Northwood Lake, Eu- 
trophication, Algae, Recreation. 


The planktonic alga Chrysochromulina brevitur- 
rita produced obnoxious ‘rotten cabbage’ odors in 
Dickie, Crosson and Cinder Lakes in Ontario, and 
Austin and Northwood Lakes in New Hampshire 
between 1978 and 1980. The odor was strong 
enough to interfere with recreational use of the 
lakes. In one case, CuSO4 was used to kill the 
organism and control the odor, but in the other 
four lakes, the species persisted for 4-6 weeks 
before populations declined and odors disappeared. 
Severe odors were associated with cell densities of 
approximately 3,000-9,000 cell/ml in both North- 
wood and Dickie Lakes, but serious odor devel- 
oped on Crosson Lake with densities of only 500- 
960 cells/ml. Water temperature may be a very 
important factor governing odor production and 
release from lakewater. This is the first recorded 
instance of odor production by any member of the 
Prymnesiophyceae. (Moore-IVI) 
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HISTORICAL CHANGES IN THE CONDUC- 
TIVITY AND IONIC CHARACTERISTICS OF 
THE SOURCE WATER FOR THE SHARK 
RIVER SLOUGH, EVERGLADES NATIONAL 
PARK, FLORIDA, U.S.A., 

Everglades National Park, Homestead, FL. South 
Florida Research Center. 

For primary bibliographic entry see Field 6G. 
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HEAVY METALS AND POLYCYCLIC HYDRO- 
CARBON COMPOUNDS IN BENTHIC ORGA- 
NISMS OF THE UPPER GULF OF THAILAND, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Chulalongkorn Univ., Bangkok (Thailand). Dept. 
of Marine Science. 

M. Hungspreugs, S. Silpipat, C. Tonapong, R. F. 
Lee, ant i. L. Windom. 

Marine Pollution Bulletin, Vol. 15, No. 6, p 213- 
218, June, 1984. 3 Fig, 3 Tab, 32 Ref. NSF grant 
INTS81-16705. 


Descriptors: *Heavy metals, *Hydrocarbons, 
*Benthic fauna, *Gulf of Thailand, Fate of pollut- 
ants, Mollusks, Polychaetes, Degradation, Aromat- 
ic compounds, Cadmium, Cobalt, Copper, Lead, 
Nickel, Benzo(a)pyrene, Polycyclic compounds. 


Concentrations of heavy metals and polycyclic 
aromatic hydrocarbons (PAHs) were measured in 
bivalves collected in the Upper Gulf of Thailand. 
PAHs detected included acenaphthene, acenaph- 
thylene, benzo(a)pyrene, fluoranthene, methyl- 
henanthrene, phenanthrene and _triphenylene. 
Genestedppvene was detected in all species at con- 
centrations varying from 1.0 to 8.2 ng/g. Concen- 
trations of cadmium, cobalt, copper, lead and 
nickel were significantly lower in bivalves from 
the Gulf than in green mussels collected from the 
mouth of the Chao Phraya River. No correlation 
was found between metal concentrations in animals 
and sediment, with the exception of copper. 
Copper concentrations in polychaetes and clams 
appeared to correlate with the copper:iron ratio of 
sediments. High rates of degradation were ob- 
served when radiolabelled chlorobenzene, phenan- 
anthrene and chrysene were added to water and 
sediment of the Chao Phraya River. Rates were 
lower in the waters and sediment of the Gulf of 
Thailand. The calculated half-lives of chloroben- 
zene in the Gulf of Thailand and the Chao Phraya 
River was about 130 and 68 days, respectively. 
(Author’s abstract) 
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INHIBITIONS TO POLLUTANT DISSIPATION 
IN THE NORTH-EAST IRISH SEA, 

University Coll. of North Wales, Menai Bridge. 
Marine Science Labs. 

P. Foster. 

Marine Pollution Bulletin, Vol. 15, No. 6, p 222- 
225, June, 1984. 5 Fig, 8 Ref. 


Descriptors: *Density stratification, *Path of pol- 
lutants, *Irish Sea, *Density, Water quality man- 
agement, Coastal waters, Dissipation, Seasonal 
variation. 


Observations on the surface and sub-surface densi- 
ty fields in the north-east Irish Sea have been made 
during frequent cruises over a number cf years. 
The presence and persistence of both lateral and 
vertical density discontinuities are important to the 
water quality management problems of this sea 
area. A lateral density discontinuity, essentially 
oriented north to south parallel to the English 
coast, provided a sharp line of demarcation be- 
tween the physical characteristics of the offshore 
and coastal waters. The latitudinal density gradient 
associated with the discontinuity intensified be- 
tween December and early May and then declined 
until by September there was no evidence of its 
presence within the study area. The orientation of 
the discontinuity, particularly in the southern 
sector of the area, was temporally variable. In 
March, for example, high density waters persisted 
along the North Wales coast almost as far as the 
Dee estuary. In contrast, the distribution in late 
May shows the density discontinuity running par- 
allel to the North Wales coast with low, density 
waters extending to the Isle of Anglesey. The 
presence of lateral and/or vertical density disconti- 
nuities are important features of the hydrography 
of the northeast Irish Sea for a considerable period 
of the year. Under normal meteorological condi- 
tions it would appear that only in autumn are there 
no major density inhibitions to the free mixing of 
waters either through the water column or be- 
tween the offshore and coastal waters. (Baker-IVI) 
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RELATIONSHIP OF DDE/SIGMA DDT IN 
MARINE MAMMALS TO THE CHRONOLOGY 
OF DDT INPUT INTO THE ECOSY: 

Barcelona Univ. (Spain). Facultat de Biologia. 

A. Aguilar. 


Canadian Journal of Fisheries and a Sci- 
ences, Vol. 41, No. 6, p 840-844, June, 1984. 1 Fig, 
2 Tab, 44 Ref. 


Descriptors: *DDT, *DDE, *Marine mammals, 
*Chronology, Insecticides, Fate of pollutants, 
Marine environment, Metabolism, Mammals. 


The DDE/sigma DDT (sigma DDT = DDT + 
DDE + DDD) ratios in the blubber of North 
Atlantic pinnipeds and odontocete cetaceans, as 
determined by several scientists and surveys, are 
compiled to obtain a biannual mean series. Conver- 
sion of DDT to DDE is interpreted as being due 
not only to the marine mammals but also to the 
overall detoxifying activity of the North Atlantic 
marine biota. The change of these ratios during the 
period 1964-81 is examined and a strong correla- 
tion between these ratios and time is found in both 
groups, which demonstrates that such an index can 
be tentatively used when one assesses the chronol- 
ogy of pollutant input into the ecosystem. An 
— value may be reached at the beginning 
of the next century when the ratio reaches a value 
of approximately 0.60, provided that no new inputs 
of contaminant into North Atlantic waters exist. 
(Author’s abstract) 

W85-01487 


UPTAKE OF CHLORINATED ORGANICS 
FROM ANTHROPOGENICALLY CONTAMI- 
NATED SEDIMENTS BY OLIGOCHAETE 
WORMS, 

National Water Research Inst., Burlington (Ontar- 
io). Environmental Contaminants Div. 

B. G. Oliver. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 6, p 878-883, June, 1984. 1 Fig, 
5 Tab, 24 Ref. 


Descriptors: *Oligochaetes, *Chlorinated hydro- 
carbons, *Bioaccumulation, Sediment contamina- 
tion, Lake Ontario, Polychlorinated biphenyls, 
Chlorobenzenes, Mirex, Concentration factors, Bi- 
ological magnification, Fish foods. 


Sediments from Lake Ontario are contaminated 
with a variety of chlorinated hydrocarbons such as 
chlorobenzenes, polychlorinated biphenyls, and 
mirex. Oligochaete worms, mainly Limnodrilus 
hoffmeisteri and Tubifex tubifex, were exposed to 
contaminated sediments from Lake Ontario for 110 
d in laboratory aquariums. The worms accumulat- 
ed many of the 24 chlorinated chemicals studied 
and for most compounds, concentrations factors 
(CF’s) continued to increase over the 110-d study 
period. The mixture of chemicals found in the 
worms differed considerably from that in the sedi- 
ments because of large variations in CF’s between 
chemicals. Several individual PCB congeners were 
studied and found to have different CF’s. Smaller 
differences in CF’s for individual chemicals were 
due to different sediment types and to different 
worm size. Thus worm predators are subjected to 
a somewhat different chemical mixture than is 
found in the sediments, and macroinvertebrate 
analysis is essential for fish chemical exposure 
models. (Moore-IVI) 
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CONTAMINANT DISPERSION IN 
TIME-DEPENDENT LAMINAR FLOWS, 
University of Western Ontario, London. Dept. of 
Applied Mathematics. 

C. Jimenez, and P. J. Sullivan. 

Journal of Fluid Mechanics, Vol. 142, p 57-77, 
May, 1984. 10 Fig, 13 Ref, 2 Append. 
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Descriptors: *Dispersion, *Laminar flow, *Time- 
dependent flow, Path of pollutants, Estuaries, 
Mixing, Effluents, Mathematical equations. 


Time-dependent flows occur naturally as in tidal 
estuaries and comprise many of the man-made 
flows of practical importance. A knowledge of the 
rate of mixing of a contaminant substance in such 
time-dependent flows is of paramount interest in 
the discharge of outfalls in estuaries. Contaminant 
spread in two specific and well-defined flows was 
studied to provide a basis for the interpretation of 
contaminant mixing in the more complex flow 


situations that normally prevail. In all cases consid- 
ered, the initial contaminant cloud is taken to be a 
thin uniform sheet of contaminant over the flow 
cross-section. An extension of the probabilistic for- 
mulation of the streamwise dispersion of contami- 
nant molecules is used to study time-dependent 
laminar flows between parallel plates and in tubes 
wherein the flows are homogeneous in the stream- 
wise direction. The two flows considered in detail 
are oscillating flows and impulsively started flows. 
In impulsively started flows the start-up effects on 
the dispersion can be quite prolonged and very 
significantly reduce the streamwise spread of con- 
taminant over that which is observed in the fully 
developed flow. In oscillatory flows optimal 
streamwise contaminant spread results from a 
value of kappa that depends upon kinematic viscos- 
ity v and frequency w. The streamwise cloud- 
variance growth rate is explored over the full 
range of the two parameters y sq = w(a sq)/kappa 
and lambda sq = w(a sq)/v sq for all time; a global 
maximum results when y is approximately equal to 
2 pi and lambda is approximately equal to 2. 
(Moore-IVI) 
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SOURCES OF NITRATE IN GROUND WATER 

IN A SEWERED HOUSING DEVELOPMENT, 

CENTRAL LONG ISLAND, NEW YORK, 

— Survey, Syosset, NY. Water Resources 
iV. 


W. J. Flipse, Jr., B. G. Katz, J. B. Lindner, and R. 
Markel. 

Ground Water, Vol. 22, No. 4, p 418-426, July- 
August, 1984. 3 Fig, 5 Tab, 31 Ref. 


Descriptors: *Nitrates, *Water pollution sources, 
*Long Island, *New York, *Groundwater pollu- 
tion, Fertilizers, Animal wastes, Ammonium, Or- 
ganic nitrogen, Wastewater pollution. 


Nitrate concentrations in ground water on Long 
Island, New York, have increased markedly in the 
last 30 years. A significant amount of this increase 
has been attributed to lawn and garden fertilizers 
in addition to cesspool and septic-tank discharges. 
The increase in nitrate concentration is of particu- 
lar concern in the central and eastern part of the 
island, where ground water is the sole source of 
drinking water. Ground-water samples were col- 
lected from 14 wells screened near the water table 
in the sewered Twelve Pines housing development 
constructed in Medford, Suffolk County, in 1970. 
Samples were collected during 1972-79 and ana- 
lyzed for total ammonium, organic nitrogen, and 
nitrate. Statistical analyses indicate that concentra- 
tions of nitrate-nitrogen in water from 10 of the 
wells increased significantly during 1972-79; those 
in water from the other four wells did not. Nitro- 
- loads were estimated to be 2,300 kg/yr from 
fertilizers, less than 80 kg/yr from irrigation water, 
200 kg/yr from animals, and less than 670 kg/yr 
from precipitation. Leakage from sewers was con- 
sidered negligible. Nitrage-nitrogen isotope ratios 
also suggest that the greatest source of nitrogen is 
from cultivation sources (either mineralized soil 
nitrogen or fertilizers) rather than human or animal 
wastes. (Author’s abstract) 

W85-01529 


MODELING OF TRACE ORGANICS BIO- 
TRANSFORMATION IN THE SUBSURFACE, 
Houston Univ., TX. Dept. of Civil Engineering. 
E. J. Bouwer, and P. L. McCarty. 

Ground Water, Vol. 22, No. 4, p 433-440, July- 
August, 1984. 3 Fig, 2 Tab, 25 Ref. EPA grant 
EPA-R-808034010, NSF grant CME-7905707. 


Descriptors: *Biotransformation, *Organic com- 
pounds, *Groundwater pollution, Fate of pollut- 
ants, Bacteria, Biofilms, Halogenated organic com- 
pounds, Trace compounds, Mathematical models. 


Biofilm processes are potentially important for 
transformations of organic micropollutants in 
ground water. Some theoretical hypotheses and 
empirical observations suggest that a concentration 
threshold exists for some compounds below which 
the concentration cannot be reduced by bacterial 
action. However, in the presence of one compound 





at a relatively high concentration, termed the pri- 
mary substrate, another compound present at trace 
concentrations, termed the secondary substrate, 
can be biotransformed as well. These concepts 
were evaluated through laboratory column studies 
with several halogenated organic compounds of 
importance in ground water. A biofilm model can 
successfully describe utilization of trace substrates, 
and application to modeling the subsurface is dis- 
pred. A simplified batch model with first-order 
kinetics may be adequate for describing subsurface 
microbial processes when low active organism and 
pollutant concentrations exist over a large scale. 
(Author’s abstract) 

W85-01531 


IDEALIZED GROUND-WATER FLOW AND 
CHEMICAL TRANSPORT MODEL (S-PATHS), 
Battelle-Northwest, Richland, WA. Geosciences 
Research and Serene ere 

P. L. Oberlander, and R. W. Nelson. 

Ground Water, Vol. 22, No. 4, p 441-449, July- 
August, 1984. 4 Fig, 3 Tab, 5 Ref, 1 Append. 


Descriptors: *Groundwater movement, *Solute 
transport, *S-PATHS, Mathematical models, Path 
of pollutants, Groundwater pollution, Computers. 


The number of studies on the actual and potential 
environmental consequences of contaminated 
ground water is growing. One means of studying 
these consequences is through an idealized flow 
and transport model, S-PATHS, which allows the 
hydrologist to determine the salient features of 
contaminant migration with a minimum of data. 
The transport of contaminants by ground water 
from many waste disposal sites can be geometrical- 
ly idealized as flow between a line and a circle. 
The flow system adjacent to the disposal site can 
be represented as a contaminant line source, and a 
downgradient pumping well as a circular sink. To 
study waste disposal sites on a larger scale the 
model geometry is reversed and the disposal site is 
sep as a circular source, and a river or 
other convenient line of evaluation is represented 
as a line sink. This idealization allow S-PATHS to 
describe the flow and transport process directly by 
a single partial differential expression. S-PATHS 
considers transmissivity, effective porosity, sorp- 
tion, source strength, source concentration, decay, 
potentiometric gradient, circle size, and distance to 
the line. Coding for the model is not lengthy and 
can be run on a large-capacity, hand-held calcula- 
tor. (Author’s abstract) 

W85-01532 


ACID RAIN: IONIC CORRELATIONS IN THE 
EASTERN UNITED STATES, 1980-1981, 
Minnesota Univ., Minneapolis. Dept. of Ecology 
and Behavioral Biology. 

E. Gorham, F. B. Martin, and J. T. Litzau. 
Science, Vol. 225, No. 4660, p 407-409, July, 1984. 
2 Fig, 17 Ref. NSF grant DEB 7922142. 


Descriptors: *Acid rain, *Sulfates, *Nitrates, *Am- 
monium, Water pollution sources, Ions, Hydrogen 
ion concentration, Air pollution, Agriculture, Sea 
spray. 


Hydrogen ions in precipitation are correlated 
much more closely with sulfate than with nitrate, 
whereas ammonium ions are correlated more 
closely with nitrate than with sulfate. Target load- 
ings of 14 to 16 kilograms of wet sulfate deposition 
per hectare per year, instead of 20 as suggested 
hitherto, are probably necessary to produce aver- 
age pH values of 4.6 to 4.7, the approximate 
boundary levels for damage to aquatic ecosystems. 
Cluster analysis reveals that there are three linked 
groups of ions related to air pollution, agriculture, 
and sea spray. (Author’s abstract) 


DISPERSION SIMULATION IN TWO-DIMEN- 
SIONAL TIDAL FLOW, 

Iowa Univ., Iowa City. Inst. of Hydraulic Re- 
search. 

F. M. Holly, Jr., and J. M. Usseglio-Polatera. 
Journal of Hydraulic Engineering, Vol. 110, No. 7, 
p 905-926, July, 1984. 9 Fig, 1 Tab, 24 Ref, 1 
Append. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Descriptors: *Tidal flow, *Dispersion, *Simula- 
tion, Bay of Saint-Brieuc, France, Mathematical 
models, Path of pollutants, Advection. 


An accurate numerical method for the mathemati- 
cal modeling of contaminant dispersion in two- 
dimensional tidal currents is developed and ap- 
plied. The method avoids the excessive numerical 
damping oscillations associated with most finite 
difference and finite element schemes for advection 
by using a characteristics — with high 
order Hermite bicubic interpolation. The split-op- 
erator algorithm, incorporating a Crank-Nicolson 
operator for diffusion, provides a relatively simple 
and economic method for accurate simulation of 
pollutant dispersion on a fixed, Eulerian mesh. A 
special procedure for Lagrangian calculation of the 
dispersion of concentration fields which are small 
compared to the mesh size simulates the early 
stages of growth of point source plumes. These 
various procedures are described in detail, and 
their performance is demonstrated by application 
to schematic test cases and to the Bay of Saint- 
Brieuc, France. (Author’s abstract) 

W85-01558 


5C. Effects Of Pollution 


APPLICATION OF A CONVENTIONAL FISH- 
ERY MODEL FOR ASSESSMENT OF EN- 
TRAINMENT AND IMPINGEMENT IMPACT, 
Michigan Univ., Ann Arbor. School of Natural 
Resources. 

For primary bibliographic entry see Field 6G. 
W85-01118 


TOXICITY OF MERCURIC CHLORIDE AND 
METHYLMERCURIC CHLORIDE TO FUNDU- 
LUS HETEROCLITUS EMBRYOS IN RELA- 
TION TO EXPOSURE CONDITIONS, 

Texas A and M Univ., College Station. Dept. of 
Biology. 

J. R. Sharp, and J. M. Neff. 

Environmental Biology of Fishes, Vol. 7, No. 3, p 
277-284, 1982. 4 Tab, 31 Ref. NSF grant OCE75- 
04890. 


Descriptors: *Killfish, *Mercuric chloride, *Meth- 
ylmercuric chloride, *Toxicity, Fish eggs, Embry- 
onic growth stage, Fish, Water pollution effects. 


Embryos in specific stage of the estuarine teleost, 
Fundulus heteroclitus, were exposed to mercuric 
chloride (MC) and methylmercuric chloride 
(MMC) under several distinct treatment condi- 
tions. Four-eight cell stage eggs (0-day old) were 
exposed for 4 days (continuous), 2 days and one 
day to each mercury compound. One-day old 
(mid-blastula), 2-day old (mid-neurula) and 5-day 
old (beating heart) embryos were exposed 4 days 
to MC and MMC. Mortality for the four days 
immediately following the initiation of exposure 
was the embryonic response measured. Under most 
exposure conditions to the 4-8 cell eggs, progres- 
sive and significant reductions in survival were 
observed at all concentrations above 40 and 30 
micro g Hg(++)/L as MC and MMC, respective- 
ly. Reducing the duration of exposure to 1 day 
most significantly increased the survival potential 
of the 4-8 cell eggs. For all exposure treatments to 
the 4-8 cell eggs, significant differences in surviva!, 
between eggs exposed to MC and MMC, were 
determined at 40, 60 and 80 micro g Hg(+ +)/L, 
indicating the presence of compound-dependent 
response differences. In all cases demonstrating 
response differences between MC and MMC ex- 
posed embryos, survival was significantly lower 
following exposure to MMC. Survival of embryos 
was progressively increased when the initiation of 
continuous exposure (4 days) was delayed, 1, 2 and 
5 days after fertilization. As a result, compound- 
dependent response differences were progressively 
shifted to higher Hg(++) concentrations. For 
both MC and MMC, survival of 1-day old embryos 
exposed for 4 days was greater than that of 0-day 
old eggs exposed for 1 day. Of the embryonic 
stages examined, it appears that the earlier cleav- 
age stages are the most sensitive to mercury intoxi- 
cation. (Author’s abstract) 

W85-01119 


Effects Of Pollution—Group 5C 


UPTAKE AND ACCUMULATION OF ZINC IN 
JUVENILE RAINBOW TROUT, SALMO 
GAIRDNERI, 

Dundee Univ. (Scotland). Dept. of Biological Sci- 
ences. 

S. M. Lovegrove, and B. Eddy. 

Environmental Biology of Fishes, Vol. 7, No. 3, p 
285-289, 1982. 1 Fig, 2 Tab, 27 Ref. 


Descriptors: *Zinc sulfate, *Toxicity, *Trout, 
Tissue analysis, Animal tissues, Hardness, Saline 
— Freshwater, Drinking rate, Water pollution 
effects. 


Rainbow trout are far more tolerant of zinc ions in 
dilute sea water than in freshwater; they are very 
susceptible to the toxic effects of Zn ions in soft 
freshwater. The 72 h median lethal concentration 
was found to be 2.00 mg/L in freshwater (hardness 
7.50 mg/L as calcium). An insignificant increase in 
Zn concentration of internal tissues occurred in 
fish exposed to 1.52 mg/L in freshwater for 72 h. 
However, there was a significant uptake of Zn by 
gills and the body surface. Fish exposed to 10 mg/ 
L Zn for 72 h in two-thirds sea water showed 
significant zinc uptake by liver, rectum and muscle, 
when compared to control fish. Mean drinking rate 
in freshwater decreased from 1.43 to as low as 0.26 
ml/kg/h when zinc sulfate was added. Trout 
adapted to two-thirds sea water had a mean drink- 
ing rate of about 7 ml/kg/h; when Zn was added 
to the water there was no decrease from this rate 
which is probably due to the protective action of 
the salinity and hardness. The reduced drinking in 
freshwater trout may be related to an avoidance 
reaction to Zn. In unfed freshwater trout drinking 
is probably not a significant route for Zn accumu- 
lation, while in sea water fish this is probably the 
case since the osmotic reasons for the drinking rate 
is very much greater. (Collier-IVI) 

W85-01120 


AVOIDANCE RESPONSES OF ESTUARINE 
FISH EXPOSED TO HEATED-DECHLORIN- 
ATED POWER PLANT EFFLUENTS, 

Johns Hopkins Univ., Shady Side, MD. Aquatic 
Ecology Section. 

L. W. Hall, Jr., D. T. Burton, W. C. Graves, and 
S. L. Margrey. 

Environmental Science and Technology, Vol. 18, 
No. 7, p 561-566, July, 1984. 2 Fig, 5 Tab, 30 Ref. 


Descriptors: *Powerplants, *Effluent streams, 
*Thermal pollution, *Dechlorination, *Avoidance 
responses, Bass, Menhaden, Water pollution ef- 
fects, Sulfur dioxide. 


Avoidance responses of striped bass (Morone saxa- 
tilis) and Atlantic menhaden (Brevoortia tyrannus) 
exposed to simultaneous dechlorinated waters 
(using SO2 to dechlorinate total residual chlorine 
(TRC) concentrations of 0.00, 0.05, 0.10, and 0.15 
mg/L TRC) and elevated temperatures (0, 2, 4 and 
6 degrees C) were evaluated at acclimation tem- 
peratures of 15, 20, 25, and 30 degrees C. Both 
species showed minimal avoidance to dechlorinat- 
ed estuarine water (no delta T) at all acclimation 
temperatures. Elevated temperature (delta T) or a 
combination of delta T and dechlorination were 
the most important factors influencing avoidance 
of the test species. Acclimation temperature was an 
important factor influencing the avoidance behav- 
ior of both species exposed to heated-dechlorinated 
power plant conditions. Greatest avoidance of all 
test conditions generally occurred at an acclima- 
tion temperature of 30 degrees C. Both species 
avoided 34 degrees C when acclimated to 30 de- 
grees C regardless of the dechlorinated condition. 
(Author’s abstract) 

W85-01127 


QUANTIFICATION OF VOLATILE SULFUR 
COMPOUNDS RELATED TO THE CORRO- 
SION OF CONCRETE SEWERS, 

Hamburg Univ. (Germany, F.R.). Inst. fuer Organ- 
ische Chemie und Biochemie. 

M. Rinken, M. Aydin, S. Sievers, and W. A. 
Konig. 

Fresenius’s Zeitschrift fur Analytische Chemie, 
Vol. 318, No. 1, p 27-29, 1984. 1 Fig, 17 Ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Descriptors: *Sewer systems, *Corrosion control, 
*Concrete, *Sulfur compounds, Thiobacillus, 
Hamburg, Germany, Gas chromatography, Oxy- 
genation, Sulfuric acid. 


Considerable corrosion of concrete sewers in the 
Hamburg (Germany) sewage system occurred 
after only a few years of service; the corrosion 
occurred exclusively above the wastewater sur- 
face. Concentrations of volatile sulfur compounds 
related to the formation of the substrate for sulfuric 
acid producing thiobacilli were determined using a 
gas-chromatographic procedure with a sulfur spe- 
cific detector at several locations in the sewage 
system. The concentrations of volatile sulfur were 
correlated with the degree of concrete corrosion in 
sewage systems. In sewers without any corrosion, 
the concentration of volatile sulfur compounds was 
below the detection limit which was in the range 
of 30 ppb for all compunds of interest. To avoid 
corrosion in concrete sewers, the occurrence of 
volatile sulfur compounds should be prevented; 
this can be achieved by introducing oxygen into 
the system. Oxygenation also decreases the popula- 
tion of thiobacilli on the sewer walls. (Collier-TVI) 
W85-01128 


DECISION ANALYSIS FOR TOXIC WASTE 
RELEAS 


Indiana Univ. at Bloomington. School of Public 
and Environmental Affairs. 

D. F. Parkhurst. 

Journal of Environmental Management, Vol. 18, 
No. 2, p 105-130, March, 1984. 7 Fig, 8 Tab, 28 
Ref, 3 Append. 


Descriptors: *Decision making, *Toxic waste, 
*Hazardous materials, *Contamination, *Polychlo- 
rinated biphenyls, *Bloomington, *Indiana, *Salt 
Creek, Hazardous waste sites, Risks, Risk analysis, 
Water pollution sources, Environmental effects, 
Public health, Water pollution effects. 


Dealing with releases of hazardous wastes into the 
environment requires many decisions: should we 
clean up Dump A, Dump B, or both. To what 
extent. Do we know enough to begin, or should 
we carry out additional research first. What kind 
of research. Given the many problem sites that 
exist, and finite resources to deal with them, it is 
important to make these decisions wisely. The 
methods of formal decision analysis deal precisely 
with these kinds of problems, and ought to be 
useful for federal, state, and industrial decision- 
makers with responsibility for hazardous waste 
sites. In particular, decision analysis allows one to 
break a complex decision process into simpler 
parts. For each part, one estimates probabilities of 
component events, and assigns preferences to each 
possible result. The parts are then reassembled to 
find the overall optimal strategy. This paper de- 
scribes the application of decision analysis methods 
to hazardous waste releases, and uses them to 
analyze possible solutions to a polychlorinated bi- 
phenyl (PCB) contamination problem near Bloom- 
ington, Indiana. A partial risk analysis indicates 
that one additional case of cancer might result 
from consumption of PCB-contaminated fish from 
Salt Creek in Monroe and Lawrence Counties. Of 
potential solutions considered, an advertising cam- 
paign to alert the public about the hazards of 
eating these fish appears from the decision analysis 
to be the best. (Author’s abstract) 

W85-01157 


TOXICITY AND WATER QUALITY: A BIOAS- 
SAY INTERPRETATION, 

Ontario Ministry of the Environment, Toronto. 
S. L. Wong. 

Journal of Environmental Science and Health, 
be Al9, No. 3, p 377-386, April, 1984. 2 Fig, 12 
Ref. 


Descriptors: *Toxicity, *Bioassay, *Triton, 
*Algae, Algal growth, Copper, Productivity. 


Many natural waters contain sufficient quantities of 
trace organic contaminants to prohibit algal 
growth in bioassays. Triton X-100 is capable of 
moderating the toxic effects and revitalizing 
growth of algal cells in natural water medium. By 


compensating for the growth activating effect of 
Triton and by equating the growth inhibitions to 
equivalent Cu(+ +) stresses, the toxicity of natural 
water can be determined and its impact on produc- 
tivity can be evaluated. At present, the evaluation 
of toxicity in the aquatic environment still relies 
heavily on the interpretation of the concentrations 
of chemicals in the water medium. However, after 
numerous studies revealed that chemical specia- 
tion, chelation, antagonistic and synergistic reac- 
tions and chemical transformation were additional 
significant factors controlling biological responses 
rather than chemical concentration alone, many 
researchers are again recognizing the importance 
and usefulness of a assays to assess toxicity in 
natural waters. (Author’s abstract) 

W85-01162 


GROWTH OF BACTERIA AND THE FUNGUS 
PHAEOSPHAERIA TYP 
HOLM 


ENCE AND ABSENCE OF MERCURY, 

Georgia Univ., Athens. Inst. of Ecology. 

R. E. Hicks, and S. Y. Newell. 

Journal of yoo Marine Biology and Ecol- 
ogy, Vol. 78, No. 1-2, p 143-155, June, 1984. 5 Fig, 
45 Ref. 


Descriptors: *Mercury, *Salt marshes, *Bacteria, 
*Fungi, *Phaeosphaeria, *Toxicity, Heavy metals, 
Spartina, Biomass, Glucosamine, Mercuric chlo- 
ride, Carbon dioxide, Muramic acid, Respiration, 
Water pollution effects. 


Marine microcosms were used to test the effect of 
mercury on the growth and respiration of microbes 
associated with dying Spartina alterniflora Loisel, 
leaves. All microcosms, except controls, received a 
bacterial inoculum and one-half also received an 
inoculum of Phaeosphaeria typharum (Desm.) 
Holm, a salt-marsh fungus. Experimental micro- 
cosms received 0.5 mg of mercuric chloride (0.74 
mg Hg/l). Leaves from microcosms representing 
each mercury treatment (2) and community type 
(2) were sampled weekly for 21 days. Muramic 
acid and glucosamine concentrations, bacterial and 
fungal direct-counts, and carbon dioxide produc- 
tion were measured. Concentrations of muramic 
acid and glucosamine and direct-counts were con- 
verted to microbial biomasses (mg/g leaf). The 
addition of mercury did not produce a significant 
difference (P > 0.05) in any measured parameter 
for any mercury treatment or community type, 
although there were indications that the mercury 
addition might have caused microbial biomasses to 
increase and bacterial respiration to decrease. Glu- 
cosamine analysis could be used to differentiate the 
two communities (P < 0.01). Microbial communi- 
ty type and age could be distinguished by carbon 
dioxide production (P < 0.01). Bacterial biomasses 
calculated from direct-counts and muramic acid 
concentrations gave similar values (Y = 0.93X - 
1.39, r = 0.90, P < 0.01). The direct-count method 
yielded high values for fungal biomass relative to 
the glucosamine method (Y = 2.51X + 0.93, r = 
0.88, P < 0.01). Microbial growth and respiration 
on dying S. alterniflora leaves appear to be rather 
insensitive to the mercury levels recorded for con- 
taminated salt marshes in Georgia. (Author’s ab- 


stract) 
W85-01163 


DISTRIBUTION OF BENTHIC INVERTE- 
BRATES ALONG A DISTURBED SECTION OF 
THE LA TROBE RIVER, VICTORIA: AN 
ANALYSIS BASED ON NUMERICAL CLASSI- 
FICATION, 

— Museum of Victoria, Melbourne (Austra- 
ia). 

For primary bibliographic entry see Field 2 . 
W85-01165 


RESPONSES OF CERTAIN FRESHWATER 
PLANKTONIC ALGAE TO FLUORIDE, 
Queen’s Univ., Kingston (Ontario). Dept. of Biol- 


ogy. 

W. E. Hekman, K. Budd, G. R. Palmer, and J. D. 
MacArthur. 

Journal of Phycology, Vol. 20, No. 2, p 243-249, 
June, 1984. 2 Fig, 5 Tab, 25 Ref. 


Descriptors: *Algae, *Fluorides, *Photosynthesis, 
*Respiration, Water pollution effects, Sodium fluo- 
ride, Growth rates, Enolase. 


The effects of dissolved fluoride supplied as NaF 
at up to 150 p.p.m. F(-) (7.9 mM) on growth, 
photosynthesis, dark respiration, enolase activity 
and fluoride uptake were determined for six phyto- 
plankters: Synechococcus leopoliensis (Racib.) Ko- 
marek (Cyanophyte), Oscillatoria limnetica Lem- 
mermann (Cyanophyta). Ankistrodesmus braunii 
Brun (Chlorophyta), Scenedesmus quadricauda 
(Turp.) Breb. (Chlorophyta), Cyclotella meneghin- 
iana Kutzing (Bacillariophyta) and Stephanodiscus 
minutus Grun. ex Cleve et Moll (Bacillariophyta). 
Growth (determined by absorbance at 660 nm or 
by cell-numbers) was unaffected by fluoride at up 
to 50 p.p.m. (2.6 mM) in all algae except S. leopo- 
liensis, in which growth ceased transiently fol- 
lowed by resumption of growth at reduced rate. 
These effects showed a threshold at ca. 25 p.p.m. 
(1.3 mM) F(-) and increased with increasing F(-) 
concentration above this threshold. Photosynthetic 
O2 evolution in the chlorophytes was unaffected 
by F(-) at up to 50 p.p.m. whereas in S. leopoliensis 
F(-) above ca. 25 p.p.m. caused a conceniration- 
dependent inhibition of photosynthesis which was 
most pronounced at saturating irradiance. Dark O2 
pe ce was unaffected at up to 50 p.p.m. in chloro- 
phytes but was stimulated in S. leopoliensis. Eno- 
lase in clarified cell-extracts of all six algae was 
inhibited by F(-), with Ki values ranging from 27 
to 319 micro M. Fluorine (measured by proton- 
induced gamma-ray emission) could not be detect- 
ed in chlorophytes exposed during growth to up to 
50 p.p.m. F(-), but was detected in S. leopoliensis, 
O. limnetica and C. meneghiniana. Fluorine associ- 
ated with cells of these algae increased as the 
external F(-) concentration increased. (Author’s 
abstract) 

W85-01176 


ENVIRONMENTAL CONSTRAINTS 
SLUDGE APPLICATION, 

Cook Coll., New Brunswick, NJ. 

For primary bibliographic entry see Field SE. 
W85-01185 


OF 


IMPLICATIONS OF TREATING WATER CON- 
TAINING POLYNUCLEAR AROMATIC HY- 
DROCARBONS WITH CHLORINE; A GAS 
CHROMATOGRAPHIC-MASS SPECTROMET- 
RIC STUDY, 

Minnesota Univ.-Duluth. Dept. of Chemistry. 

For primary bibliographic entry see Field SB. 
'W85-01207 


ORGANIC N-CHLORAMINES: CHEMISTRY 
AND TOXICOLOGY, 

Old Dominion Univ., Norfolk, VA. Dept. of 
Chemical Sciences. 

For primary bibliographic entry see Field 5F. 
W85-01210 


TOXICOLOGY OF ORGANIC DRINKING 
WATER CONTAMINANTS: TRICHLORO- 
METHANE, BROMODICHLOROMETHANE, 
DIBROMOCHLOROMETHANE AND TRI8RO- 
MOMETHANE, 


Medical Coll. of Virginia, Richmond. Dept. of 
Pharmacology. 

A. E. Munson, L. E. Sain, V. M. Sanders, B. M. 
Kauffmann, and K. L. White. 

Environmental Health Perspectives, Vol. 46, p 
117-126, December, 1982. 12 Tab, 12 Ref. 


Descriptors: *Trihalomethanes, *Drinking water, 
*Trichloromethane, *Bromodichloromethane, *Di- 
bromochloromethane, *Tribromomethane, *Toxi- 
cology, Pollutants, Halomethanes, Chlorinated hy- 
drocarbons, Brominated hydrocarbons, Water pol- 
lution effects. 


This study evaluated the subchronic toxicity of 
selected halomethanes which are drinking water 
contaminants. The compounds studied were tri- 
chloromethane, bromodichloromethane,  dibro- 
mochloromethane and tribromomethane. Subch- 





ronic 14-day gavage studies were performed in 
mice with the use of doses encompassing one-tenth 
the LDSO for the compounds. A y gavage 
study of one of the compounds, trichloromethane, 
was also done. Parameters observed included body 
and organ weights, histopathology, hematology, 
clinical chemistries, and hepatic microsomal 
enzyme activities. Toxicity to the humoral immune 
system was by measuring the number of 
splenic IgM antibody-forming cells and the serum 
antibody level to sheep erythrocytes. Cell-mediat- 
ed immunity was evaluated by measuring the de- 
layed type hypersensitivity response and popliteal 
lymph node proliferation response to sheep red 
blood cells. The functional activity of the reticu- 
loendothelial system, as measured by the vascular 
clearance rate and tissue uptake of Cr-51 sheep red 
blood cells was also determined. The major effects 
of the halomethanes were increased liver weights, 
elevations of SGPT and SGOT, decreased spleen 
weights and a decrease in the number of splenic 
IgM antibody-forming cells. The humoral immune 
system appeared to be an indicator of halomethane 
toxicity. There is evidence that subchronic 14-day 
exposure may be of greater value than long-term 
studies in determining the toxicity of these com- 
pounds. (Author’s abstract) 

W85-01211 


BEHAVIORAL TOXICITY OF TRIHALO- 
METHANE CONTAMINANTS OF DRINKING 
WATER IN MICE, 

Medical Coll. of Virginia, Richmond. Dept. of 
Pharmacology. 

R. L. Balster, and J. F. Borzelleca. 

Environmental Health Perspectives, Vol. 46, p 
127-136, December, 1982. 3 Fig, 7 Tab, 16 Ref. 
EPA grant R804701010. 


Descriptors: *Animal behavior, *Toxicology, *Be- 
havioral toxicity, *Trihalomethanes, *Drinking 
water, *Mice, *Pollutants, Dichlorobromometh- 
ane, Dibromochloromethane, Tribromomethane, 
Trichloromethane, Neurotoxicity, Chlorinated hy- 
drocarbons, Brominated hydrocarbons, Water pol- 
lution effects. 


The behavioral toxicity of trihalomethanes, which 
are commonly found in finished drinking water, 
was studied in mice using an oral route of adminis- 
tration and long term, daily, low dose exposures. 
Trichloromethane (TCM), dichlorobromomethane 
(DCBM), dibromochloromethane (DBCM) and 
tribromomethane (TBM) were the contaminants 
studied. Two dose groups treated at 300 and 3000 
times the estimated average human daily intake of 
contaminated drinking water were exposed for 14 
and 90 days. The EDSO for acute effects on a 
screen test of motor performance was about 500 
mg/kg for all four trihalomethanes. The 14-day 
treatments had no effect on swimming behavior 
and the 90-day treatments had no effect on bar 
clinging, a test of motor coordination, and a meas- 
ure of exploratory behavior. None of the com- 
pounds produced effects on passive-avoidance 
learning following 100 mg/kg/day for 30 days. 
TCM, DBCM and TBM elicited clear effects at 
both 100 and 400 mg/kg/day on operant behavior 
when administered for 60 days. DBCM elicited 
clear effects at 400 mg/kg/day. These effects on 
operant behavior were seen following the first 
dose and tolerance tended to develop. Thus, there 
was no evidence from these studies for a progres- 
sive neurotoxicity from trihalomethanes in adult 
mice. A behavioral teratology study was also con- 
ducted with TCM; no clear evidence for behavior- 
al effects in the offspring were observed. The most 
sensitive measure for the effects of TCM was a 
taste aversion paradigm in which saccharin aver- 
sions were produced after a single oral dose of 30 
mg/kg. (Collier-IVI) 
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CASE-CONTROL CANCER MORTALITY 
STUDY AND CHLORINATION OF DRINKING 
WATER IN LOUISIANA, 

Tulane Univ., New Orleans, LA. School of Medi- 
cine. 

M. S. Gottlieb, and J. K. Carr. 

Environmental Health Perspectives, Vol. 46, p 
169-177, December, 1982. 1 Fig, 10 Tab, 8 Ref 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Descriptors: “Epidemiology, *Drinking water, 
*Chlorination, *Cancer mortality, *Louisiana, 
Public health, Water pollution effects, Risks, 
Water treatment. 


Several Louisiana parishes (counties) using the 
Mississippi River for their source of public drink- 
ing water have the highest mortality rates (1950- 
69) in the United States for several cancers. There- 
fore, a case-control mortality study on cancer of 
the liver, brain, pancreas, bladder, kidney, prostate, 
rectum, colon, esophagus, stomach, non-Hodgkin’s 
lymphoma, multiple myeloma, leukemia, Hodg- 
kin’s disease, lung, breast and malignant melanoma, 
from 1960 to 1975 in South Louisiana parishes 
ey for similarities in industrial characteristics, 
aving approximately equal exposure of the popu- 
lation to surface and groundwater, was conducted. 
Noncancer deaths were randomly selected as con- 
trols and matched to the case death on age, race, 
sex, and year and parish group of death. Water 
source at death was assigned based on the resi- 
dence at death and described as surface or ground 
and chlorinated or nonchlorinated. A significantly 
increased risk for surface, chlorinated water use 
was noted for rectal cancer. No risk could be 
demonstrated for colon cancer. The risk noted for 
bladder cancer by other investigators is not sub- 
stantiated. Brain cancer risk appears to be associat- 
ed with chlorinated groundwater, but this may be 
industrial confounding. Breast cancer demonstrat- 
ed a slight, but significant, risk associated with 
surface chlorinated water. This risk, however, 
might be due to a of rural life style, 
early childbearing and large families with nonch- 
lorinated water found in these settings. Chlorina- 
tion risk for kidney cancer was not significant. No 
risk was observed in association with surface water 
for other cancers of the gastrointestinal or urinary 
tract. Multiple myeloma was significantly associat- 
ed with a risk from ground water. (Author’s ab- 
stract) 
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DRINKING WATER TREATMENT AND RISK 
OF CANCER DEATH IN WISCONSIN, 
Wisconsin Univ.-Madison. 

M. S. Kanerek, and T. B. Young. 

Environmental Health Perspectives, Vol. 
179-186, December, 1982. 1 Fig, 6 Tab, 12 Tek 
EPA contract C2769 NAEX. 


Descriptors: *Drinking water, *Chlorination, 
*Water treatment, *Cancer mortality, *Wisconsin, 
Public health, Epidemiology, Trihalomethanes, 
Water pollution effects, Risks. 


A case control study of drinking water treatment 
practices and female cancer mortality was con- 
ducted in Wisconsin. Cancer deaths for 1972-1977 
from 28 Wisconsin counties and noncancer deaths 
matched to cancer deaths on age, year of death 
and county of residence, were compared for char- 
acteristics of drinking water supplied to their 
places of residence. Using logistic regression, esti- 
mates of relative risk associated with chlorinated 
water were examined allowing for the influence of 
indicators of water organics and the potential con- 
founders of occupation, marital status and urbani- 
city. Only colon cancer appeared to be related 
significantly to chlorination in all models explored. 
A dose-response relationship was found between 
crude indicators of trihalomethane level (chlorina- 
tion x organic contamination) and colon cancer 
death. The odds ratio for chlorinated surface water 
for colon cancer was 2.81 (p < 0.01); approximate- 
ly half this risk was found for chlorinated ground 
water. Consequently, a case control study of colon 
cancer and drinking water quality utilizing newly 
diagnosed patients is being conducted in Wiscon- 
sin. (Author’s abstract) 
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EPIDEMIOLOGICAL EVIDENCE OF CAR- 
CINOGENICITY OF CHLORINATED ORGAN- 
ICS IN DRINKING WATER, 

National Cancer Inst., Bethesda, MD. Environ- 
mental Epidemiology Branch. 

K. P. Cantor. 

Environmental Health Perspectives, Vol. 46, p 
187-195, December, 1982. 9 Fig, 1 Tab, 20 Ref. 
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Effects Of Pollution—Group 5C 


Descriptors: *Epidemiology, *Carcinogenicity, 
*Cancer mortality, *Toxicity, *Chlorinated hydro- 
carbons, *Drinking water, Public health, Water 
— Risks, Chlorination, Water pollution ef- 
ects. 


Concern has recently been voiced over possible 
chronic toxicity associated with chlorination of 
public drinking water supplies in the United States. 
This paper reviews the available evidence and the 
studies underway to further evaluate hypothesized 
associations between cancer risk and byproducts of 
chlorination. Preliminary data from measures of 
halogenated volatiles and personal exposure histo- 
ries from respondents in a large epidemiologic 
study of bladder cancer are present. These data 
support the use in epidemiologic studies of cate- 
gorial measures of exposure and suggest that re- 
sults from completed case-control studies, based on 
death certificates, may have underestimated the 
true risk of chlorination by-products. The current 
generation of studies which use a case-control 
interview design offer many advantages over earli- 
er efforts to evaluate this issue. (Auther’s abstract) 
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MUTAGENIC ACTIVITY ASSOCIATED WITH 
BY-PRODUCTS OF DRINKING WATER DIS- 
INFECTION BY CHLORINE, CHLORINE DI- 
OXIDE, OZONE AND UV-IRRADIATION, 
Rijksinstituut voor Drinkwatervoorziening, Leids- 
chendam (Netherlands). 

B. C. J. Zoeteman, J. Hrubec, E. de Greef, and H 
J. Kool. 

Environmental Health Perspectives, Vol. 46, 
197-205, December, 1982. 6 Fig, 5 Tab, 24 Ref. 


Descriptors: *Chlorination, *Chlorine dioxide, 
*Ozone, *Ultraviolet radiation, *Disinfection, 
*Drinking water, *Cancer mortality, *Mutagenic- 
ity, *Netherlands, *Epidemiology, Public health, 
Water pollution effects, Ames test, Salmonella, 
Trihalomethanes, Water treatment. 


A retrospective epidemiological study in The 
Netherlands showed a statistical association be- 
tween chlorination by-products in drinking water 
and cancer of the esophagus and stomach for 
males. A pilot-plant study with alternative disin- 
fectants was carried out with stored water of the 
Rivers Rhine and Meuse. It was demonstrated that 
the increase of direct acting mutagens after treat- 
ment with chlorine dioxide is similar to the effect 
of chlorination. Ozonation of Rhine water reduced 
the mutagenic activity for Salmonella typhimurium 
TA 98 both with and without metabolic activation. 
UV alone hardly affects the mutagenicity of the 
stored river water for S. typh. TA 98. In all 
studies, practically no mutagenic activity for S. 
typh. TA 100 was found. Although remarkable 
changes in the concentration of individual organic 
compounds are reported, the identity of the muta- 
gens detected is yet unclear. Compounds of possi- 
ble interest due to their removal by ozonation are 
1,3,3-trimethyloxindole, dicyclopentadiene and 
several alkylquinolines. Compounds which might 
be responsible for the increased mutagenicity after 
chlorination are two brominated acetonitriles and 
tri(2-chlorethyl) phosphate. Furthermore, the con- 
centration procedure vith adsorption on XAD 
resin and the subsequent elution step may have 
affected the results. It is proposed to focus further 
research more on the less volatile by-products of 
disinfection than on the trihalomethanes. (Author’s 
abstract) 
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PRESENCE, INTRODUCTION AND REMOV- 
AL OF MUTAGENIC ACTIVITY DURING THE 
PREPARATION OF DRINKING WATER IN 
THE NETHERLANDS, 

Rijksinstituut voor Drinkwatervoorziening, Leids- 
chendam (Netherlands). Chemical Biological Div. 
For primary bibliographic entry see Field SF. 
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USE OF BIOLOGICAL ASSAY SYSTEMS TO 
ASSESS THE RELATIVE CARCINOGENIC 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


HAZARDS OF DISINFECTION BY-PROD- 


Health Effects Research Lab., Cincinnati, OH. 
For primary bibliographic entry see Field 5F. 
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PROBLEM OF ACID PRECIPITATION IN 
SWITZERLAND (LE PROBLEME DES PRE- 
CIPITATIONS ACIDES EN SUISSE), 

Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Inst. du Genie de l'Environnement. 

1. Tripet, and P. Wiederkehr. 

Wasser, Energie, Luft, Vol. 75, No. 7/8, p 144-147, 
January, 1983. 6 Fig, 8 Ref. 


Descriptors: *Switzerland, *Acid rain, Precipita- 
tion chemistry, Water pollution effects, Hydrogen 
ion concentration, Lake acidification, Air pollu- 
tion, Water pollution cuntrol, Spatial distribution. 


For the first time, a compilation of precipitation 
analyses in Switzerland has been established for the 
period from 1957 to 1982. The evolution and re- 
gional distribution of the pH levels, as well as the 
changes of the chemical composition of precipita- 
tion ate been investigated; these results show a 
low pH level of around 4.3. Whenever possible, 
the consequences of acid precipitation on surface 
waters, soil, vegetation and on the corrosion of 
building materials were deduced. The acidification 
of mountain lakes in southern Switzerland and 
damage to forests indicate serious dangers for the 
environment. Therefore, measures have to be un- 
dertaken yay in order to reduce the sulfur 
content of fuels and the nitrogen of the exhaust 
fumes produced by industry and traffic. (Author’s 
abstract) 
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TOXICITY, UPTAKE, AND ELIMINATION OF 

THE HERBICIDES ALACHLOR AND DINO- 

SEB IN FRESHWATER FISH, 

Environmental Protection Agency, Washington, 

DC. Office of Pesticides and Toxic Substances. 

D. J. Call, L. T. Brooke, R. J. Kent, S. H. Poirier, 

and M. L. Knuth. 

Journal of Environmental Quality, Vol. 13, No. 3, 

ae gy July-September, 1984. 2 Fig, 3 Tab, 34 
ef. EPA grants R-806196-01 and R-880020-01-0. 


Descriptors: *Fish, ‘*Toxicity, *Herbicides, 
*Alachlor, *Dinoseb, Biological magnification, 
Water pollution effects, Pesticide toxicity, Metabo- 
lism, Minnows, Trout. 


Fathead minnows 30 d of age were exposed to 
technical grade alachlor and dinoseb in flow- 
through tests to determine acute toxicity. Median 
lethal concentrations for alachlor were 9.9, 6.6, 5.0 
and 3.0 mg/L at 24, 48, 96, and 192 hr, respective- 
ly. Values for dinoseb were 0.8, 0.7, 0.7, and 0.5 
mg/L, respectively. Early life stages of the fathead 
minnow were exposed to lower concentrations of 
each compound for a total of 64 d. The no effect 
concentration was estimated to lie between 0.52 
and 1.10 mg/L for alachlor and between 14.5 and 
48.5 microg/L for dinoseb. Neither herbicide was 
appreciably accumulated in fish tissue. Whole body 
bioconcentration factors for parent alachlor and 
dinoseb were 6.0 and 1.4, respectively. Rainbow 
trout injected with radiolabeled herbicides elimi- 
nated > 83% of the radioactivity within 24 hr as a 
combination of parent compound and metabolites. 
Accumulation of alachlor and dinoseb residues and 
the toxicity of alachlor do not appear to present 
great environmental risks to fish. The toxicity of 
dinoseb may pose some risk. (Baker-IVI) 
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DESCRIPTION OF THE MULTI-ANNUAL EU- 
TROPHICATION PROCESS OF SHALLOW 
LAKES BY A DISCRETE TIME WATERSHED 
DEVELOPMENT MODEL, 

Magyar Tudomanyos Akademia, Budapest. Szami- 
tastechnikai es Automatizalasi Kutato Intezete. 

L. Telegdi, and L. David. 

Ecological Modelling, Vol. 16, No. 2/3/4, p 241- 
250, August, 1982. 4 Tab, 5 Ref. 


Descriptors: *Lakes, *Eutrophication, *Model 
studies, *Lake Balaton, *Hungary, Shallow water, 


Watershed management, Socioeconomic develop- 
ment, Nutrient loading Mathematical models. 


A discrete time model is presented for the descrip- 
tion of the multi-annual eutrophication process of 
shallow lakes based on watershed development. 
The formulation of the model is based on the fact 
that there is a close connection between the eutro- 
phication of the lake and the socio-economic de- 
velopment of the watershed. According to the 
formulation of the model, the eutrophication index 
of a certain waterbody (basin) of the lake in any 
specific year depends on the topometrical (geomet- 
rical) and the previous year’s eutrophication index 
of the same waterbody, and on the topometrical 
and the same year’s eutrophication index of the 
previous waterbody. A further dependence is also 
noted on the topometrical (topographical) and so- 
cioeconomic development index of the watershed 
adjacent to the given waterbody. Model options 
are selected for Lake Balaton in Hungary. The 
specified model is able to describe the relationship 
between eutrophication and watershed develop- 
ment on a multiannual and multiregional basis. 
Watershed development indicating nutrient load- 
ing is considered as a multicriteria utility function. 
The long term eutrophication process of shallow 
lakes like Lake Balaton can be characterized by the 
model. Furthermore, the model is able to simulate 
eutrophication under various lake protection poli- 
cies, strategies, investments, projects, and other 
activities to measure and compare their effective- 
ness. (Baker-IVI) 
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ECOLOGICAL EVALUATION OF A PERMA- 
NENT DIVERSION OF A SMALL RIVER INTO 
THE SEWER OUTLET OF A LARGE CITY 
(BILAN ECOLOGIQUE DU DETOURNEMENT 
PERMANENT D’UN PETIT FLEUVE COTIER 
DANS L’EMISSAIRE D’EAUX USEES D’UNE 
GRANDE VILLE), 

Endoume Marine Station and Oceanography 
Centre, Marseille (France). 

G. Bellan, and M. Bourcier. 

Marine Environmental Research, Vol. 12, No. 2, p 
83-111, 1984. 3 Fig, 7 Tab, 19 Ref. 


Descriptors: *Marseilles, *France, *Benthos, 
*Water pollution effects, Wastewater pollution, Ef- 
fluents, Species diversity, Diversion, Substrates. 


The benthic communities established on soft sub- 
strate off the outlet of the main sewer of the city of 
Marseilles were investigated in June 1980 and Jan- 
uary 1981; this was about a year and a half after 
the permanent diversion of a polluted river into the 
sewer. Although the quantity of pollutants does 
not seem to have been appreciably modified within 
these communities, we note, in comparison with 
the former state: a decrease in the number of 
species and individuals of roughly 50 to 25% ac- 
cording to the stations (except for the one nearest 
the outlet); a perceptible decrease of the diversity 
and similarity indices; an increase in the dominance 
of muddy substratum species. All of these observa- 
tions demonstrate degradation of the communities. 
(Author’s abstract) 

W85-01311 


HISTOLOGICAL ALTERATIONS OBSERVED 
IN IDOTEA BALTHICA BASTERI AUDOUIN 
1827 (CRUSTACEA, ISOPODA) EXPOSED TO 
THE CHRONIC EFFECT OF NON-IONIC DE- 
TERGENTS, 

R. A. Kaim-Malka, and C. Donadey. 

Marine Environmental Research, Vol. 12, No. 2, p 
143-160, 1984. 12 Fig, 1 Tab, 19 Ref. 


Descriptors: *Detergents, *Water pollution effects, 
*Isopods, Crustaceans, Organic compounds, Indus- 
trial wastes, Non-ionic detergents, Toxicity. 


Following extended exposure to eight non-ionic 
compounds, the crustacean isopod Idotea balthica 
basteri was studied by light microscopy and his- 
toautoradiography. The most significant observa- 
tions concern the alimentary canal, the gonads and 
the molting gland. The nervous system and gill 
pleopods showed no evidence of structural modifi- 
cation. However, the detergents do have some 
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effect on these organs as morphological alterations 
of gill pleopods occur. The nervous system re- 
tained a good deal of detergent because it is poorly 
pe a ped for elimination. Histological observations 
of the alimentary canal reveal epithelial cells of 
exceptional size with hypertrophied nuclei, eventu- 
ally developing into a tumor. Gonads seem also to 
be affected. The molting gland also showed impor- 
tant histological alterations. Detergent effects 
occur on the intimate structure of organs, which 
consequently disturb their function. Because of 
these interrelationships, it is clear that even if the 
area affected is localized, the effect is not limited to 
an organ or a function, but affects the whole 
individual and the entire population. (Baker-IVI) 
W85-01312 


STORM RUNOFF AND WATER QUALITY ON 
THREE EPHEMERAL WASHES IN THE 
PRICE RIVER BASIN, UTAH, 

Unitex Corp., Salt Lake City, UT. 

A. Lin, W. L. Jackson, and K. D. Knoop. 

Journal of Soil and Water Conservation, Vol. 39, 
No. 3, p 211-214, May-June, 1984. 3 Fig, 5 Tab, 16 
Ref. Bureau of Land Management Contract 
YA553-CT1-1064. 


Descriptors: *Price River Basin, *Utah, *Storm 
runoff, *Salinity, *Water quality, Erosion control, 
Sediment transport, Colorado River, Watershed 
management, Dissolved solids, Runoff control. 


Eighteen late summer runoff events were moni- 
tored in 1981 on three small watersheds in the 
Price River Basin, Utah. Surface runoff contributes 
significant quantities of sediment and salt to the 
Colorado River system. Total dissolved solids/ 
total solids ratios and the correlation between aver- 
age storm total dissolved solids and surface soil 
loss potential, as indexed by the Universal Soil 
Loss Equation parameters supports the hypothesis 
that surface erosion of Mancos shale hillslopes is an 
important salt-contributing process. Watershed ac- 
tivities, such as vegetation management, contour 
furrows, or small retention structures that reduce 
erosion of highly erosive Mancos shale hillslopes 
and channels or that retain runoff on these sites, 
can help reduce salinity in the Colorado River. 
Less actively eroding shale features are more likely 
to be leached of soluble salts at the soil surface and 
are less important sources of salinity in surface 
runoff. Salinity in these areas would be less man- 
ageable through surface runoff and erosion control 
practices. (Baker-IVI) 
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RELATIONSHIPS BETWEEN PHYSIOLOGI- 
CAL STRESS AND TRACE TOXIC SUB- 
STANCES IN THE BAY MUSSEL, MYTILUS 
EDULIS, FROM SAN FRANCISCO BAY, CALI- 
FORNIA, 

California State Dept. of Fish and Game, Monte- 
rey. Marine Pollution Studies Lab. 

M. Martin, G. Ichikawa, J. Goetzl, M. de los 
Reyes, and M. D. Stephenson. 

Marine Environmental Research, Vol. 11, No. 2, p 
91-110, 1984. 1 Fig, 4 Tab, 47 Ref. 


Descriptors: *Scope for growth, *Water pollution 
effects, *Mussels, *San Francisco Bay, *California, 
Stress, Toxicity, Chromium, Copper, Mercury, 
Silver, Aluminum, Zinc, Chlordanes, Dieldrin. 


Resident populations of Mytilus edulis from To- 
males and San Francisco Bay, California, were 
measured for scope of growth, a physiological 
integration of the energy consumed by individual 
animals (feeding rate and assimilation efficiency) 
less the energy lost in metabolic processes (oxygen 
consumption and ammonia excretion). Scope for 
growth of mussels was significantly correlated (p 
< 0.05) with feeding rates. There was a significant 
decline in the scope for growth between the 
Golden Gate, at the bay’s entrance and Redwood 
City in south San Francisco Bay. The scope for 
growth in resident M. edulis was significantly neg- 
atively correlated (p < 0.05) with increased envi- 
ronmental concentrations (from transplanted M. 
californianus body burden data) of the following 
trace elements and higher molecular weight chlor- 





inated a compounds: Cr, Cu, Hg (p < 0.01) 
and she Al, Zn, total clordanes, and dieldrin. 

‘or growth was significantly correlated (p 
< S805) with body condition index (dry body 
<a length). (Author’s abstract) 
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ACUTE TOXICITY OF HEAVY METALS TO 
TWO SPECIES OF MARINE NEMATODES, 
Newcastle upon Tyne Univ. (England). Dept. of 
Zoology. 

R. Howell. 

Marine Environmental Research, Vol. 11, No. 3, p 
153-161, 1984. 2 Fig, 1 Tab, 28 Ref. 


Descriptors: *Nematodes, *Heavy metals, *Toxici- 
ty, Marine animals, Estuarine environment, 
Copper, Lead, Cadmium, Mercury, Water pollu- 
tion effects, Seawater. 


The acute toxicity of seawater solutions of copper, 
zinc, lead, cadmium and mercury to two species of 
free-living marine nematodes was studied. Enoplus 
brevis (Bastian) is a euryhaline species inhabitating 
intertidal estuarine mud. The closely related Eno- 
plus communis (Bastian) is stenohaline and may be 
found as a commensal in the byssus threads of seed 
mussels. Specimens of both species were collected 
from two sites on the Northeast coast of England 
showing different levels of pollution by heavy 
metals. Both species were more susceptible to 
copper, lead and mercury than to zinc and cadmi- 
um, but the order of toxicity of the metals changed 
with exposure concentration. The euryhaline spe- 
cies survived better than the strictly marine species 
and there is a suggestion that animals from a pol- 
luted site were more tolerant of elevated levels of 
heavy metals. (Author’s abstract) 
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TOTAL HYDROCARBONS, POLYCYCLIC AR- 
OMATIC HYDROCARBONS AND SYNTHETIC 
ORGANIC COMPOUNDS IN THE HARD 
SHELL CLAM, MERCENARIA MERCENARIA, 
PURCHASED AT COMMERCIAL SEAFOOD 
STORES, 

Rhode Island Univ. “4 Graduate 
School of Oceanogra phy. 

R. J. Pruell, E. J. Ho , and J. G. Quinn. 
Marine Environmental Research, Vol. 11, No. 3, p 
163-181, 1984. 4 Fig, 5 Tab, 43 Ref. 


Narragansett. 


Descriptors: *Clams, *Rhode Island, *Hydrocar- 
bons, *Organic compounds, *Aromatic com- 
pounds, Foods, Water pollution effects, Polycyclic 
aromatic hydrocarbons, Chromatography, Benzo- 
triazoles, Public health. 


An analytical method for the determination of 
polycyclic aromatic hydrocarbons (PAHs) and 
substituted benzotriazoles in clams was developed 
using a combination of silica gel and Sephadex 
chromatography to isolate these compounds from 
large concentrations of polyolefinic hydrocarbons. 
The concentrations of total hydrocarbons, PAHs 
and substituted benzotriazoles were measured in 
hard shell clams (Mercenaria mercenaria) pur- 
chased from Rhode Island seafood stores. The 
levels of total hydrocarbons, PAHs and substituted 
benzotriazoles in these clams were generally 
higher than the concentrations found in clams col- 
lected from a lower Narragansett Bay control loca- 
tion. The significance of these findings on the 
health of consumers is unknown at this time be- 
cause human health standards or alert levels for 
these compounds in seafoods have not been estab- 
lished. However, this study illustrates that con- 
taminants entering Narragansett Bay from a varie- 
ty of sources may eventually make their way to 
commercial outlets. (Author’s abstract) 
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EFFECTS OF LONG-TERM EXPOSURE TO 
SILVER OR COPPER ON GROWTH, BIOAC- 
CUMULATION AND HISTOPATHOLOGY IN 
THE BLUE MUSSEL MYTILUS EDULIS, 
National Marine Fisheries Service, Milford, CT. 
Milford Lab. 

A. Calabrese, J. R. MacInnes, D. A. Nelson, R. A. 
Greig, and P. P. Yevich. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Marine Environmental Research, Vol. 11, No. 4, p 
253-274, 1984. 8 Fig, 6 Tab, 34 Ref. 


Descriptors: *Mussels, *Silver, *Copper, *Growth, 
*Bioaccumulation, *Toxicity, Histopathology, 
Heavy metals, Water pollution effects, Juvenile 
growth stage. 


Mussels raised in the laboratory were continuously 
ex, to 0, 1, 5 and 10 micro g/l of either silver 
(nitrate) or copper (chloride) and sampled at 12, 18 
and 21 months. Mussels ex: to silver accumu- 
lated significant amounts of silver only at the high- 
est test concentration after 12 months, but at 18 
and 21 months significant levels were accumulated 
at all three test concentrations. Mussels ex: to 
copper accumulated significant amounts of copper 
at 5 and 10 micro g/1 Cu after all three sampling 
periods, but not at 1 micro g/l. Silver-exposed 
animals also accumulated significantly greater 
amounts of copper than control animals. Field- 
collected juvenile mussels and adult mussels were 
exposed for 12 months to 0, 5, 25 and 50 micro g/l 
silver only and subsequently sampled for metal- 
accumulation analyses and growth measurements. 
Juvenile mussels accumulated significant amounts 
of silver at all test concentrations, with the excep- 
tion of mussels exposed to 5 micro g/l Ag for 6 
months. Copper accumulation in the silver-exposed 
juveniles was significant only at 50 micro g/l Ag 
after 6 months, but at all test concentrations after 
12 months. Adult mussels exposed to silver accu- 
mulated significant levels of both silver and 
copper, but at somewhat lower levels than juve- 
niles. Silver had no effect on growth in laboratory 
reared mussels at the highest concentration of 10 
micro g/l] tested, whereas copper at 10 micro g/l 
did appear to affect growth as early as 4 months 
after the start of experimental exposure. Field- 
collected juvenile mussels did show inhibition in 
growth 6 months’ exposure to 25 and 50 
micro g/l Ag, with some growth occurring after 
12 months. Adults also showed inhibition in 
growth after 6 months but not at 12 months. Histo- 
pathological examination of mussels exposed to 
either 5 or 10 micro g/l of copper for 18 months 
showed changes in the digestive diverticula, gas- 
trointestinal tract, reproductive tract and muscle 
tissues. Mussels exposed to silver for 21 months 
showed yellowish to black particulate deposition in 
the basement membrane and connective tissue of 
the various organs and tissues. (Moore-IVI) 
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ABNORMAL REPRODUCTION OF THE SAND 
CRAB EMERITA ANALOGA IN THE VICINI- 
TY OF A NUCLEAR GENERATING STATION 
IN SOUTHERN CALIFORNIA, 

California Univ., Santa Barbara. Dept. of Biologi- 
cal Sciences. 

P. R. Siegel, and A. M. Wenn 

Marine Biology, Vol. 80, No. "5, p 341-345, June, 
1984. 2 Fig, 1 Tab, 33 Ref. 


Descriptors: *Emerita, *Reproduction, *Nuclear 
powerplants, *California, Water pollution effects, 
Agricultural runoff, Crustaceans, Thermal pollu- 
tion, Metals, Turbidity. 


Female sand crabs (Emerita analoga) were sampled 
from 12 beaches along a 350 km stretch of South- 
ern California coastline during the reproductive 
season in July, 1982. The percentage of mature 
females with egg masses and the condition of those 
egg masses were examined at each site. The pro- 
portion of mature females with egg masses varied 
only slightly between beaches. However, at sites 
within about 20 km of the San Onofre Nuclear 
Generating Station, a high percentage of females 
carried egg masses consisting of empty egg shells. 
A transplant experiment was conducted. Females 
with empty egg masses were taken from the 6.5 km 
N study site, where only 5% of the mature females 
carried normal egg masses, and transferred to run- 
ning unfiltered seawater in Santa Barbara. After 2 
wk, about a third of the transplanted females car- 
ried normal egg masses, while at the same time the 
proportion of mature females with normal egg 
masses remained at 5% on the beach of origin. 
Heated water discharged from the nuclear generat- 
ing station is probably not the cause of the abnor- 
mal reproduction of sand crabs along the nearby 
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coast. More likely causes are: (1) runoff of agricul- 
tural pesticides from a creek 3 km north of the 
nuclear generating plant; (2) release of metals from 
corroding cooling pipes, and/or (3) increased tur- 
bidity of the nearshore waters. (Author’s abstract) 
W85-01365 


EFFECTS OF PETROLEUM HYDROCARBONS 
ON THE CYTOCHROME P450 CONTENT OF 
THE MOLLUSC BIVALVE MYTILUS GALLO- 
PROVINCIALIS, 

Endoume Marine Station and Oceanography 
Centre, Marseille (France). 

M. Gilewicz, J. R. Guillaume, D. Carles, M. 
Leveau, and J. C. Bertrand. 

Marine Biology, Vol. 80, No. 2, p 155-159, June, 
1984. 2 Fig, 4 Tab, 21 Ref. 


Descriptors: *Mussels, *Hydrocarbons, *Cytoch- 
romes, *Bay of Fos, *France, Water pollution ef- 
fects, Hepatopancreas, Aromatic compounds, 
Marine environment, Bioindicators. 


Marine animals accumulate a wide variety of pe- 
troleum hydrocarbons in their tissues and some 
animals are able to produce polar metabolites from 
these highly hydrophobic molecules. They usually 
employ hydroxylation of the organic compound; 
the enzyme system is a cytochrome P450-depend- 
ent mixed-function oxidase. Cytochrome P450, 
identified by the characteristic 450 nm spectral 
peak of its carbon monoxide complex, was detect- 
ed in the hepatopancreatic microsomes of Mytilus 
galloprovincialis, collected from Ponteau (Bay of 
Fos, France) in 1982 and 1983. When mussels were 
exposed to a variety of petroleum hydrocarbons in 
the laboratory, the cytochrome P450 content in- 
creased. Aromatic hydrocarbons are more effec- 
tive than alkanes in inducing a high level of cy- 
tochrome P450. Tnis hemoprotein may be of use in 
hydrocarbon pollutant detection. (Moore-IVI) 
W85-01367 


SENSITIVITY OF TOAD LARVAE TO 2,4-D 
AND ENDOSULFAN PESTICIDES, 

Poona Univ. (India). Dept. of Zoology. 

H. K. Vardia, P. S. Rao, and V. S. Durve. 

Archiv fur Hydrobiologie, Vol. 100, No. 3, p 395- 
400, 1984. 1 Fig, 2 Tab, 23 Ref. 


Descriptors: *Pesticide toxicity, *Toads, *Larval 
growth stage, *2,4-D, *Endosulfan, Pesticide resi- 
dues, Toxicity, Herbicides, Water pollution effects. 


Toad larvae are an important fish food organism 
and may have a role in the biomagnification of 
agrochemicals in an aquatic food web. The crop 
protecting agents endosulfan and weedicide 2,4-D 
were tested for possible effects on toad larvae 
while in use in water bodies or reaching them 
through other means. Toad larvae are very sensi- 
tive to these pesticides. The 96 h LCSO ranges 
from 0.12-0.13 mg/I for endosulfan and 7.29 to 8.81 
mg/I for 2,4-D. The LT 50 varies between 12.5- 
201.5 and 10.5-123 hours respectively for a given 
range of concentrations. Incipient lethal levels 
were 0.105 and 6.1 mg/I in case of endosulfan and 
2,4-D. The toad larvae appear more sensitive when 
compared to many other organisms especially 
fishes, crustaceans and insect larvae. The sensitivi- 
ty of toad larvae may be quite different in natural 
conditions compared with the laboratory. (Moore- 
Iv} 

W85-01369 


PROPOSAL ON AN ECOLOGICAL BASIS FOR 
THE CLASSIFICATION OF RECENT UNDER- 
WATER SOILS IN RIVERS (EIN VORSCHLAG 
ZUR KLASSIFIZIERUNG REZENTER UNTER- 
WASSERBODEN VON FLUSSEN AUF OKOLO- 
GISCHER GRUNDLAGBE), 

Technische Univ., Munich (Germany, F.R.). Lehr- 
stuhl fuer Bodenkunde. 

W. R. Fischer. 

Archiv fur Hydrobiologie, Vol. 100, No. 3, p 371- 
384, June, 1984. 5 Fig, 1 Tab, 12 Ref. 
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Descriptors: ‘*Eutrophication, *Aquatic soils, 
*River sediments, Humic substances, Gyttja, Sul- 
fides, Soil classification, Oxidization. 


During the man-made eutrophication of rivers, re- 
duced zones in bottom sediments became more and 
more important for the ecological properties of a 
site. Together with the accumulation of humic 
substances, this leads to the formation of an ‘under- 
water soil’. For the classification system proposed 
in this paper, the degree of reduction is assumed to 
be the most significant factor. Therefore the soil 
type ‘Gyttja’ was subdivided into several subtypes 
by the thickness of its oxidized horizon, this hori- 
zon being characterized by the absence of sulfides 
(H2S or FeS/FeS2). 

W85-01370 


TEMPORAL CHANGES IN THE COMPOSI- 
TION AND ABUNDANCE OF THE MACRO- 
INVERTEBRATE COMMUNITIES OF THE 


RIVER HULL, 

Hull Univ. (England). Dept. of Zoology. 

For primary bibliographic entry see Field 6G. 
W85-01371 


RELATIONSHIPS BETWEEN WATER QUAL- 
ITY AND PHOSPHORUS CONCENTRATIONS 
FOR PUGET SOUND REGION LAKES, 
Geological Survey, Reston, VA. 

R. J. Gilliom. 

Water Resources Bulletin, Vol. 20, No. 3, p 435- 
442, June, 1984. 3 Fig, 1 Tab, 34 Ref. 


Descriptors: *Phosphorus, *Water quality, *Eutro- 
ication, *Lakes, Limiting nutrients, Chlorophyll, 
transparency, Prediction, Water quality control. 


Many of the lakes in the Puget Sound region are 
threatened by eutrophication related water quality 
problems associated with increased nutrient load- 
ing from urban and agricultural land uses in their 
watersheds. The most cost effective approach to 
managing eutrophication is usually to control the 
supply of nutrients to a lake. Regression relation- 
ships were developed between summer mean total 
phosphorus (P) concentrations in near-surface 
water and both chlorophyll a concentrations and 
Secchi disc transparency for use in the manage- 
ment of Puget Sound region lakes. Total P concen- 
trations in the lakes studied ranged from 7 to 66 
micro g/L. The relationship between total P and 
chlorophyll a, based on data from 69 lakes, ex- 
plained 57% of the variance in chlorophyll a. 
Predicted chlorophyll a concentrations and 95% 
confidence intervals ranged from 1 (+ 3, 0.5) 
micro g/L for 7 micro g/L P to about 16 (+ 35, - 
10) micro g/L for 66 micro g/L P. The relation- 
ship between total P and Secchi disc, based on data 
from 71 lakes, explained 53% of the variance in 
Secchi disc. Predicted Secchi disc transparencies 
and 95% confidence intervals ranged from 5.5 (+ 
5.5, - 3.0 m) for 7 micro g/L P to 1.4 (+ 1.5, - 0.7 
m) for 66 micro g/L P. Often the greatest uncer- 
tainty in prediction the response of a lake to man- 
agement actions for reducing P levels or to devel- 
opment actions which increase P levels is in what 
the resultant P level will be. The most appropriate 
approach to expressing this uncertainty may be to 
make best and worst case estimates of P levels in 
additon to the most likely outcome and to use this 
range of estimates to evaluate potential changes in 
chlorophyll concentrations and transparency. 
(Moore-IVI) 

W85-01379 


DIFFERENTIAL ACCUMULATION OF SELE- 
NIUM AMONG AXIAL MUSCLE, REPRODUC- 
TIVE AND LIVER TISSUES OF FOUR WARM- 
WATER FISH SPECIES, 

Maryland Univ., Cambridge. Center for Environ- 
mental and Estuarine Studies. 

D. R. Sager, and C. R. Cofield. 

Water Resources Bulletin, Vol. 20, No. 3, p 359- 
363, June, 1984. 2 Fig, 2 Tab, 14 Ref. 


Descriptors: *Selenium, *Bioaccumulation, *Cool- 
ing water reservoirs, *Fish, Bluegill, Catfish, Bass, 
Trace elements, Powerplants, Coal, Fly ash, Liver, 
Muscle, Reproductive system. 


The release of trace elements from fossil-fueled 
electric power plants, by way of coal pile runoff, 
fly ash and fly ash settling pond effluents, is associ- 
ated with the increase in waterborne concentra- 
tions of trace elements. Selenium, one element 
found in high concentrations in coal, has been 
implicated in fishery population declines in cooling 
reservoirs. Bluegill ( mis macrochirus), large- 
mouth bass (Micropterus salmoides), white ca 
(Ictalurus catus), and channel catfish (Ictalurus 
punctatus), collected from an electric power plant 
cooling reservoir and a municipal water supply 
reservoir near Roxboro, North Carolina, were ana- 
lyzed for selenium concentrations in axial muscle, 
reproductive and liver tissues. Fishes from the 
municipal water reservoir had lower selenium con- 
centrations (< 0.2-2.1 micro g/g - wet weight) 
than found in the cooling reservoir fishes (1.6-70.0 
micro g/g - wet weight) but similar distributions of 
concentrations among the tissues was evident. Se- 
lenium was differentially accumulated, with higher 
concentrations in liver tissues (0.7-70.0 micro g/g - 
wet weight), followed by female reproductive tis- 
sues (0.7-25.0 micro g/g - wet weight), axial 
muscle tissues (< 0.2-23.0 micro Ai - wet weight) 
and male reproductive tissues (0.2-7.2 micro g/g - 
wet —— (Moore-IVI) 

W85-01385 


LONG TERM MONITORING OF THE MA- 
CROBENTHOS OF THE UPPER CLYDE ESTU- 


ARY, 

Clyde River Purification Board, East Kilbride 
(Scotland). 

For primary bibliographic entry see Field 2L. 
W85-01412 


CORRELATION BETWEEN SELENIUM AC- 
CUMULATION IN SUNFISH AND CHANGES 
CONDITION FACTOR AND ORGAN 
WEIGHT, 
Texas Univ. at Austin. Dept. of Pharmacology. 
E. M. B. Sorensen, and T. L. Bauer. 
Environmental Pollution (Series A), Vol. 34, No. 
4, p 357-366, 1984. 5 Fig, 1 Tab, 25 Ref. 


Descriptors: ‘*Toxicity, ‘*Selenium, *Sunfish, 
*Martin Lake, *Texas, Water pollution effects, In- 
dustrial wastes, Ash water, Hepatopancreas, 
Growth. 


From May 1978 through May 1981, wastes from 
ash water holding ponds from an electrical gener- 
ating station were allegedly discharged into the 
main basin of Martin Lake, a 20.2 sq reservoir 
in east Texas. To monitor the biological impact of 
chronic, low-level selenium exposure, redear sun- 
fish (Lepomis microlophus) were collected from 
five locations in Martin Lake. Redear sunfish were 
also sampled from one uncontaminated lake 8 km 
upstream in the same drainage system. Fish collect- 
ed from Martin Lake locations accumulated the 
highest levels of selenium in various organs and 
had significantly reduced condition factors and 
hepatopancreas weight to body weight ratios. 
Linear regression analyses of these data indicated 
that the Martin Lake fish which accumulated the 
highest levels of selenium in the hepatopancreas 
had the lowest condition factors and the smallest 
hepatopancreas weight to body weight ratios. Such 
biological changes could result from selenium-in- 
duced toxic effects such as anorexia, poor feed-to- 
gain conversion ratios, and stunting. Although the 
mechanism of action of toxic levels of selenium has 
not yet been elucidated, these data provided evi- 
dence for direct effects of selenium on growth and 
A hort hepatopancreas weight. (Moore-IVI) 


ACUTE TOXICITY OF A SYNTHETIC OIL, AN- 
ILINE AND PHENOL TO LABORATORY AND 
NATURAL POPULATIONS OF CHIRONOMID 
(DIPTERA) LARVAE, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

For primary bibliographic entry see Field 5A. 
W85-01445 


HEAVY METALS IN TISSUES OF WATER- 
FOWL FROM THE CHESAPEAKE BAY, USA, 


Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Fisheries and Wildlife Sciences. 
R. T. Di Giulio, and P. F. Scanlon. 

Environmental Protection (Series A), Vol. 35, No. 
1, p 29-48, 1984. 6 Tab, 46 Ref. 


Descriptors: *Heavy metals, *Ducks, *Chesaj e 
Bay, Waterfowl, Food habits, Cadmium, A 
Copper, Zinc, Lead shot, Macrophytes, Water pol- 
lution effects. 


The decline of submerged macrophytes in Chesa- 
peake Bay has y agers! resulted in a change in 
the food habits for wildfowl. A major purpose of 
this study was to elucidate relationships between 
food habits and tissue accumulations of heavy 
metals in Chesapeake Bay waterfowl. Concentra- 
tions of cadmium, lead, copper and zinc were 
measured in 774 livers, 266 kidneys and 271 ulnar 
bones from 15 species of ducks obtained from the 
Chesapeake Bay region. Copper and zinc were 
examined principally due to their capacities to 
ameliorate cadmium toxicity. Liver and kidney 
concentrations of cadmium were highest among 
two carnivorous seaduck species, Clangula hyema- 
lis and Melanitta deglandi. Lead concentrations in 
tissues were generally highest in largely herbivo- 
rous species which are at greater risk of ingesting 
lead shot. No relationships were apparent between 
food habits and tissue concentrations of copper and 
zinc. Tissue concentrations of cadmium and lead 
were generally below those associated with acute 
toxicosis, but a significant proportion of the ducks 
may have been at risk of experiencing sublethal 
effects. (Moore-IVI) 

W85-01448 


COMPARISON OF FUNGI FROM POLLUTED 
WATER, 


National Univ. of Singapore. Dept. of Botany. 
T. K. Tan, and G. Lim. 

Environmental Protection (Series A), Vol. 35, No. 
1, p 57-65, 1984. 1 Fig, 3 Tab, 13 Ref. 


Descriptors: *Fungi, *Water pollution effects, 
*Singapore Island, Species diversity, Yeasts, 
Rivers, Industrial wastes, Sediments, Aquatic 
fungi, Organic compounds. 


Two sites on a river located in the western part of 
Singapore Island were chosen for a study of the 
effects of water pollution on mycoflora. Site I is 
located within a recreation parkland, where decay- 
ing aquatic plants form the main type of sediment. 
Site II is located about 6 km downstream, after the 
river has received effluents from chemical and 
detergent manufacturing plants, construction and 
engineering works, timber-logging factories and 
o workshops. The dissolved oxygen content, 
4-h permanganate demand and BOD of the river 
water showed both sites to be organically enriched 
but each to a different extent. Fungi were isolated 
from water, sediment and debris collected from 
both sites. The site not polluted by industrial 
wastes yielded twenty-sever. species from twenty 
genera while the severely polluted site yielded 
twelve species from nine genera. Severe polluton 
at Site II also appeared to have an adverse effect 
on the number of individuals. The percentage fre- 
quencies of yeasts at Site II were generally higher 
than those at Site I. Site II also showed the pres- 
WD of yeast-like fungi absent from Site I. (Moore- 
W85-01449 


AGE AND GROWTH OF BARBUS GRYPUS 
HECKEL FROM A POLLUTED RIVER, 
Biological Research Center, Baghdad (Iraq). 

A. N. Khalaf, M. Shafi, A. K. M. Sirajul Islam, A. 
R. Al-Jafery, and S. E. Sadek. 

Environmental Protection (Series A), Vol. 35, No. 
1, p 83-95, 1984. 2 Fig, 6 Tab, 17 Ref. 


Descriptors: *Diyala, *Iraq, *Water pollution ef- 
fects, *Barbus, Growth, Age, Fish, Wastewater 
pollution, Industrial wastes. 


The present study was undertaken to determine the 
age, growth and condition of Barbus grypus from 
the polluted waters of the river Diyala at Ruste- 





miyah, Bagdad, Iraq. The river receives untreated 
and poorly treated sewage and industrial wastes, 
including heavy metals. A total of 340 specimens 
of B. grypus was collected by monthly sampling 
from May 1981 to April 1982. The oldest fish was 
12 years old and 370 mm in length and 627.4 g in 
weight. The length and weight of the fish in each 
age group were much lower in comparison with 
lengths and weights of the species for similar age 
groups in other Iraqi waters. A nearly isometric 
relationship was observed between the lengths and 
weights of the fish. K-values in relation to lengths 
and months were higher than the values observed 
in other Iraqi waters. Fork length-scale radius 
showed an isometric relationship. The growth pat- 
tern could not be described by the von Bertalanfly 
growth equation. On a Walford plot, the mean 
values for ages run more or less parallel to the 45 
degree line, showing an unusual growth pattern. 
The comparatively poor growth was possibly due 
to the effect of pollution. (Moore-IVI) 

W85-01451 


EFFECT OF PHOSPHORUS ADDITIONS IN 
ENCLOSURES ON THE PHYTOPLANKTON 
AND ZOOPLANKTON OF AN ACID LAKE, 

West Virginia Univ., Morgantown. Dept. of Biol- 


ogy. 

J. DeCosta, A. Janicki, G. Shellito, and G. Wilcox. 
OIKOS, Vol. 40, No. 2, p 283-294, February, 1983. 
7 Fig, 9 Tab, 36 Ref. 


Descriptors: *Acid lakes, *Phosphorus, *Phyto- 
plankton, *Zooplankton, *Cheat Lake, *West Vir- 
ginia, Fertilizers, Chlorophyll, Crustaceans, Ro- 
tifers, Water pollution effects. 


A bag enclosure experiment was conducted during 
September and October, 1978, in acid Cheat Lake, 
West Virginia to determine the effects of phospho- 
tus fertilization on the zooplankton assemblage. In 
addition to control bags, treatments included zoo- 
plankton enrichment, phosphorus addition (100 
micro g/l), and the combination of phosphorus and 
zooplankton enrichment. Each treatment was rep- 
resented by two bags. Chlorophyll concentrations 
increased greatly within 8 d of fertilization. The 
phytoplankton also increased greatly. By 28 d the 
total number of zooplankton also increased greatly. 
By 28 d the total number of zooplankton had 
increased by three orders of magnitude in the bags 
which had been fertilized compared to the con- 
trols. Bosmina longirostris was the dominant orga- 
nism but shared dominance with Diaphanosoma 
leuchtenbergianum in the fertilized bags. Also in 
these bags a very large population of Keratella 
cochlearis developed. The main result of fertiliza- 
tion was a large increase in zooplankton popula- 
tions and the addition of a second dominant herbi- 
vore. (Author’s abstract) 

W85-01454 


ACUTE TOXICITY OF EDB AND ALDICARB 
TO YOUNG OF TWO ESTUARINE FISH SPE- 


Harbor Branch Inst., Fort Pierce, FL. Center for 
Marine Biotechnology. 

M. Landau, and J. W. Tucker, Jr. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 33, No. 2, p 127-132, August, 
1984. 1 Fig, 2 Tab, 16 Ref. 


Descriptors: *Fish, *Toxicity, *Ethylene dibro- 
mide, *Aldecarb, Insecticides, Nematicides, Pesti- 
cide toxicity, Water pollution effects, Snook, Min- 
nows, Immature growth stage. 


Juvenile snook and sheepshead minnows were ex- 
posed to aldicarb at concentrations of 0.04, 0.2, 1.0, 
5.0 and 10.0 mg/liter. EDB assay with minnows 
was conducted with concentrations of 0.1, 1.0, 
10.0, 25.0, and 500 mg/liter. EDB proved less toxic 
than aldicarb. A peculiar side effect with EDB was 
interference with osmoregulation, resulting in 
swelling of some of the minnows. A 6-hr LC-50 of 
0.04 mg/liter was noted for the snook embryo/ 
larva bioassay test. At 0.25 and 0.50 mg/liter the 
eggs seemed to have a granulated yolk and larvae 
were more contorted at death. While the short 
term LC-50 values of EDB reported here are 
rather high, those for aldicarb were considerably 
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lower than would have been predicted based on 
reports of its effects on freshwater fish. (Baker- 


IVI) 
W85-01455 


EFFECTS OF DYESTUFF EFFLUENTS ON NI- 
GERIA MACRO-BENTHIC INVERTEBRATES 
HIPPOPERA NIGERIAE, 

Federal Univ. of Technology, Bauchi (Nigeria). 
~ of Biological Sciences. 

P. T. E. Ozoh. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 33, No. 2, p 210-214, August, 
1984. 1 Fig, 2 Tab, 16 Ref. 


Descriptors: *Water pollution effects, *Worms, 
*Dye industry wastes, *River Kaduna, *Nigeria, 
Industrial wastes, Environmental effects, Hippo- 
pera, Toxicity. 


The River Kaduna in Nigeria is highly polluted by 
dyestuff. The dyestuff discharges are highly alka- 
line and soapy to the touch. The effect of various 
concentrations of dyestuff pollutants (100, 90, 80, 
60, 50, 30, 10, 5, and 0%) added to beakers contain- 
ing adult Hippopera nigeriae worms was studied. 
High concentrations of dyestuff effluents were 
highly toxic. Intermediate concentrations of 60 and 
50% gave high mortalities. At the 10% concentra- 
tion, 2 worms out of 20 died within 251 minutes 
and 413 minutes and at 5% concentration only 2 
worms died within 451 minutes. Immature worms 
below 5 cm were very susceptible to rapid death, 
regardless of the exposure concentrations. The os- 
moregulatory properties of the epithelia were de- 
stroyed as a result of thinning and this destruction 
— lead to leaching of the metabolites resulting 
in flaccidity of the body. In the low concentrations 
death was biphasic as a result of toxicosis and 
anoxamia. ether the blood diffusion distance 
between the worms and the pollutant reduced the 
toxic effect is not known. Thinning of the epithelia 
might be due to the corrosive nature of the dye- 
stuff. Rapid disintegration of the worms after death 
might be as a result of osmoregulatory dysfunction. 
(Baker-IVI) 

W85-01457 


TOXICITY OF CHROMIUM TO THE MARINE 
PLANKTONIC COPEPOD ACARTIA CLAUSI, 
GIESBRECHT, 

Athens Univ. (Greece). Zoological Lab. and 
Museum. 

M. Moraitou-Apostolopoulou, and G. 
Verriopoulos. 

Hydrobiologia, Vol. 96, No. 2, p 121-127, October, 
1982. 1 Fig, 3 Tab, 29 Ref. 


Descriptors: *Chromium, *Toxicity, *Copepods, 
Water temperature, Feeding, Respiration, Genera- 
tion. 


The toxicity of chromium to the marine planktonic 

pepod Acartia clausi, Giesbrecht was studied. 
The LCSO0 48 h values (concentration of chromium 
lethal to 50% of the test animals) vary with the 
experimental temperature, the form of chromium 
compound tested and the annual generation to 
which the Acartia specimens belong. The elevation 
of temperature resulted in a considerable increase 
of Acartia’s sensitivity to chromium, Cr(6+) in the 
form of Na2CrO4 was more toxic to A. clausi than 
in the form of CrO3. Cr(3+) in the form of 
Cr(NO3)3 9 H2O precipitated to the bottom and 
was not toxic to Acartia. Acartia specimens be- 
longing to the summer generation were more sensi- 
tive to chromium than those belonging to the 
winter or autumn generation. The exposure of 
Acartia to sublethal concentrations of chromium 
resulted in a reduction of its longevity proportional 
to the chromium concentrations used. Further- 
more, when A. clausi was exposed to sublethal 
chromium concentrations it showed a decrease of 
feeding capacity and increase of respiratory rates, 
which became more pronounced with increasing 
chromium concentrations. (Author’s abstract) 
W85-01469 


INFLUENCE OF HIGHWAY CONSTRUCTION 
ON THE MACROINVERTEBRATES AND EPI- 
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LITHIC ALGAE OF A HIGH MOUNTAIN 
STREAM, 


Colorado State Univ., Fort Collins. Dept. of Zool- 
ogy and Entomology. 

L. D. Cline, R. A. Short, and J. V. Ward. 
Hydrobiologia, Vol. 96, No. 2, p 149-159, October, 
1982. 9 Fig, 5 Tab, 29 Ref. 


Descriptors: *Highway construction, *Inverte- 
brates, *Algae, *Mountain streams, Suspended 
solids, Species diversity, Snowmelt, Construction, 
Water pollution effects, Organic matter, Detritus, 
Hydrological regime, Epilithon. 


The response of a high elevation Rocky Mountain 
stream to highway construction activities was in- 
vestigated over a three-year period during the ice- 
free season. Suspended solids and the proportion of 
fine sediment in the substrate increased at impacted 
sites, but rapidly returned to levels similar to refer- 
ence sites following cessation of construction ac- 
tivities. During snowmelt runoff when suspended 
solids levels increased, there was little or no sedi- 
mentation of find particles, even in depositional 
areas. At impacted sites algal species diversity and 
the organic content of the epilithon were reduced, 
and the detrital component was increased. The 
epilithon recovered less rapidly than suspended 
solids or substrate. The macroinvertebrate commu- 
nity was altered by construction activities at some 
locations but not others, and was generally less 
severely affected than anticipated. However, 
where an alteration occurred, reduction density, 
abundance, and <liversity were apparent, and the 
taxonomic composition was modified. The severity 
of the response was a function of the flow regime 
and the timing and duration of the impact at a 
given site. The hydrologic regime and high gradi- 
ent of the study stream appeared to ameliorate to 
some extent the potentially adverse effects of 
short-term perturbations engendered by highway 
construction activities. (Author’s abstract) 
W85-01470 


EFFECTS OF SEDIMENT RELEASES FROM A 
RESERVOIR ON STREAM MACROINVERTE- 
BRATES, 

Colorado State Univ., Fort Collins. Dept. of Zool- 
ogy and Entomology. 

L. J. Gray, and J. V. Ward. 

Hydrobiologia, Vol. 96, No. 2, p 177-184, October, 
1982. 6 Fig, 1 Tab, 31 Ref. 


Descriptors: *Guernsey Reservoir, *Wyoming, 
*Invertebrates, *Sediments, *Reservoir operation, 
Suspended solids, Particulates, Midges, Mayflies, 
Oligochaetes, Reservoir silting, Flushing, Benthic 
fauna. 


One method of increasing the useful life of reser- 
voirs is flushing of profundal sediments. Releases 
of reservoir sediments are expected to adversely 
affect macroinvertebrates by altering substrates, 
increasing suspended solids, and introducing poten- 
tial toxins. Effects of sediment release from Guern- 
sey Reservoir on macroinvertebrates of the North 
Platte River, Wyoming, were investigated during 
summer 1981. Because flows from an upstream 
reservoir are used to flush sediments from Guern- 
sey Reservoir, discharge and most water quality 
parameters vary little from those before the flush- 
ing (silt run). Suspended solids concentrations 
during sediment release increased from < 20 mg/1 
to > 300 mg/1. Because fine particulates remained 
in suspension, mean particle size of substrates was 
unaltered. Densities of chironomids decreased 90% 
+ during sediment release but recovered to initial 
levels in 3 weeks after the release ended. Densities 
of mayflies and oligochaetes increased. Changes in 
benthic populations were highly correlated with 
increases in suspended solids. In the North Platte 
River, sediment releases had short-term effects on 
benthic populations and subsequent selection for 
organisms with rapid life cycles. (Moore-IVI) 
W85-01471 


PERIPHYTON GROWTH AND DIATOM COM- 
MUNITY STRUCTURE IN A _ COOLIN 
WATER POND, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Jyvaeskylae Univ. (Finland). Dept. of Biology. 
P. V. Eloranta. 

Hydrobiologia, Vol. 96, No. 3, p 253-265, October, 
1982. 9 Fig, 8 Tab, 36 Ref. 


Descriptors: *Periphyton, *Diatoms, *Cooling 
water ponds, *Finland, Powerplants, Effluents, 
Water temperature, Seasonal variation, Solar radi- 
ation, Species diversity. 


Periphyton (Aufwuchs) accumulation was meas- 
ured on artificial substrates in a pond in central 
Finland which receives warm cooling-water efflu- 
ent from a power plant. The growth of periphyton 
was and 8 more rapid on the substrates during 
the first two weeks of colonization near the inflow 
of the warm water effluent than in the middle of 
the pond. The maximum accumulation of ae. 
ton was in spring and autumn (dry weight maxi- 
mum at warm effluent was in spring 3.5 mg DW/ 
sq cm, 2.65 mg AFDW/sq cm, chlorophyll a maxi- 
mum 3.96 micro g/sq cm was found in autumn at 
pond-middle station). During mid-winter months 
the growth was strongly limited by solar radiation, 
but the growth was also slow at both stations in 
the summer months, when the power plant was out 
of operation. The periphyton accumulation rate 
was fastest near the water surface and decreased 
rapidly with increasing depth. A total of 167 
diatom species were found in periphyton samples. 
However, most species were rare; many of the 
dominants were common to both plankton and 
periphyton. Species similarity analyses (Jaccard’s 
cmilarsty) between 10 different diatom communi- 
ties (including periphyton from 9 different types of 
substrates and phytoplankton) indicated low simi- 
larity index values although differences between 
communities were not significant. (Author’s ab- 


stract) 
W85-01474 


STEP-WISE DISCRIMINANT ANALYSIS OF 
THE EFFECTS OF LONG TERM COAL MINE 
DRAINAGE AND COAL DREDGING ON PHY- 
TOPLANKTON OF THE GUYANDOTTE 


Marshall Univ., Huntington, WV. Dept. of Biolog- 
T. E. Weaks. 

Hydrobiologia, Vol. 97, No. 2, p 97-103, Novem- 
ber, 1982. 2 Fig, 4 Tab, 25 Ref. 


Descriptors: *Phytoplankton, *Mine drainage, 
*Coal mining, *Dredging, *Guyandotte River, 
*West Virginia, Mud River, Diatoms, Species di- 
versity, Conductivity, Hydrogen ion concentra- 
tion, Water pollution effects. 


Phytoplankton was sampled from the lower 60 
miles portion of the Guyandotte River where three 
active coal dredging operations presently exist and 
five more permits are pending. Comparisons were 
made with phytoplankton from a similar stretch of 
the Mud River, a stream of minimal mine drainage 
and no coal dredges along its entire course. Dia- 
toms were the predominant planktonic algae on 
both streams. The number of all phytoplankton 
species was 24% higher for the Mud River than 
for the Guyandotte River. Equitability and species 
diversity indices plus the distribution of mine water 
indicator algae show that the Guyandotte River is 
heavily polluted with domestic wastes and mine 
drainage. No correlation could be established for 
turbidity, specific conductance, or pH and loca- 
tions of dredging operations, when the data were 
analyzed for differences among sampling stations. 
Step-wise discriminant analysis was used to com- 
pare the two streams and the biological, physical, 
and chemical variables. Based on coefficients for 
canonical variables, conductivity and pH are the 
two most influential variables in separating the two 
streams. Analysis of variance indicates that the 
canonical means of the stations on the Guyandotte 
River are significantly different from the Mud 
River stations. (Author’s abstract) 

W85-01480 


BROOK TROUT (SALVELINUS FONTINALIS) 
POPULATION STRUCTURE IN ACIDIFIED 
LAC TANTARE, QUEBEC, 

Laval Univ., Quebec. Dept. de Biologie. 

J.-J. Frenett, and J. J. Dodson. 


Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 6, p 865-877, June, 1984. 8 Fig, 
4 Tab, 46 Ref. 


Descriptors: *Trout, *Water M scenge ao effects, 
*Lac Tantare, *Quebec, *Acid lakes, Acidification, 
Spawning, Toxicity, Mortality, Hydrogen ion con- 
centration, Aluminum, Fish populations, Recruit- 
ment. 


A large number of Quebec lakes are presently 
undergoing acidification due to acid rain. The pop- 
ulation structure and distribution of brook trout 
were studied in acidified Lac Tantare, Quebec to 
determine the effects of acid stress. Trout greater 
than 21 cm (FL) represented only 16.2 and 10% of 
the population sampled in 1979 and 1980, respec- 
tively. There was higher survival among individ- 
uals > 25 cm, mortality occurring primarily 
among fish of 13-25 cm. The marked decline in 
numbers of fish occurring at 21 cm coincided with 
the size at which 50% of the female trout popula- 
tion reached sexual maturity, suggesting that post- 
spawning mortality contributes to the yo mortali- 
ty observed among these fish. Smaller fish of age- 
classes 1 to 5 suffer higher mortality than do the 
larger individuals of these age-classes, implicating 
mortality agents other than those related to spawn- 
ing. The most probable cause of mortality is size- 
related differential exposure to toxic stress where- 
by small brook trout (< 25 cm) are found in the 
areas (brooks) exhibiting the most potentially toxic 
combination of pH and aluminum, thus enhancing 
the exposure of the most susceptible part of the 
population to toxic stress. Large brook trout (> or 
= 25 cm) are found in the ‘safest’ lake areas 
(springs), thus diminishing the exposure of the least 
susceptible part of the population to toxic stress 
and enhancing survival. Female trout exhibit de- 
layed sexual maturity relative to other Quebec 
populations, attaining 50% maturity at age 3 and a 
length of 21-24 cm. The major part of the popula- 
tion’s reproductive effort is provided by those fish 
representing only 15% of the population in 1979 
and 1980. During the October spawning season, 
20% of potential spawners exhibited retarded oo- 
genesis. These reductions in reproductive effort 
and changes in spawning site selection provide 
evidence in support of the hypothesis that recruit- 
ment failure may be occurring in the Tantare 
brook trout population. (Moore-IVI) 

W85-01489 


STRUCTURAL, FUNCTIONAL, AND RECOV- 
ERY RESPONSES OF STREAM INVERTE- 
BRATES TO FLY ASH EFFLUENT, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology. 

W. L. Specht, D. S. Cherry, R. A. Lechleitner, 
and J. Cairns, Jr. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol. 41, No. 6, p 884-896, June, 1984. 6 Fig, 
2 Tab, 46 Ref. 


Descriptors: *Fly ash, *Invertebrates, *Effluents, 
*Settling basins, Mayflies, Stoneflies, Caddisflies, 
Coleoptera, Water pollution effects, Heavy metals, 
Hydrogen ion concentration, Particulates, Toxici- 
ty, Arsenic, Selenium. 


Small fly ash settling ponds (e.g. 2-yr life time) 
should not be used after they are ca 87-90% full 
when effluents are released into lotic systems. 
When a pond was > 90% full, mayflies (Stenon- 
ema, Heptagenia, Paraleptophlebia), stoneflies 
(Acroneuria), and caddisflies (Cheumatopsyche) 
were significantly (alpha = 0.05) reduced in densi- 
ty, number of taxa, and diversity in the stream 
receiving system. Highly resistant coleopterans 
(e.g. Psephenus herricki) became the dominant spe- 
cies. Two to 10 mo were required for the insect 
community to recover after cessation of ash efflu- 
ent. Potential lethal effects of fly ash may result 
from ash particles, heavy metal, and other elements 
(especially As and Se), and alkaline pH increases 
above 9.0. Which fraction of fly ash is most limit- 
ing to each insect group or species needs far more 
examination. Ash particle concentrations (total sus- 
pended solids, < or = 4000 mg/L) were not 
acutely toxic in 96-h laboratory bioassays to sensi- 
tive mayflies (Stenonema pudicum) or resistant 
coleopterans (P. herricki), nor were heavy metals 


(Cd, Cu, Zn) at concentrations similar to those 
found in the fly ash effluent, although data are 
lacking to evaluate long-term (e.g. > or = 28 d) 
effects. Alkaline pH exposures need more research, 
since the 96-h LCS0O of 9.5 for S. pudicum was 
similar to pH values observed in the receiving 
stream during summer low-flow, high-temperature 
conditions when the ash pond was > 95% full. 
(Author’s abstract) 

W85-01491 


METAL TOXICITY TO ALGAE: A HIGHLY PH 
DEPENDENT PHENOMENON, 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

H. G. Peterson, F. P. Healey, and R. Wagemann. 
Canadian Journal of Fisheries and Aquatic Sci- 
=" 41, No. 6, p 974-979, June, 1984. 5 Fig, 
26 Ref. 


Descriptors: *Scenedesmus, *Phytotoxicity, 
*Metals, *Hydrogen ion concentration, Cadmium, 
Copper, Phosphorus, Chlorophyta, Water pollu- 
tion effects, Heavy metals. 


The inhibitory effect of Cd and of Cu on P uptake 
by the green alga Scenedesmus quadricauda is a 
highly pH dependent process. A simple inorganic 
medium was used to minimize the effects of varia- 
bles other than pH so that changes in toxicity 
should reflect changes related only to H(+) con- 
centration. The toxicity of Cd to P uptake in- 
creases strongly (almost 200-fold) with increasing 
pH over the range 5.5-8.5. Hydrated Cd(2+) 
dominates the dissolved Cd pool over this pH 
range. The logarithm of the Cd concentration 
causing 50% inhibition of P uptake is linearly 
related to pH. Total Cu toxicity increases 76-fold 
from pH 5.0 to 6.5, where hydrated Cu(2+) is the 
dominant dissolved Cu species, and then remains 
relatively constant at higher pH, where unchanged 
inorganic Cu complexes are dominant. The loga- 
rithm of the Cu(2+) concentration causing 50% 
inhibition of P uptake was also linearly related to 
pH, but total Cu was not. This variation in metal 
toxicity with pH is explained as a competition 
between H(+) and free metal cations for cellular 
binding sites. Possibly this is a general phenome- 
non for metals that form a significant amount of 
free cations relative to the total metal pool. (Au- 
thor’s abstract) 

W85-01494 


BEHAVIORAL THERMOREGULATION OF 
LARGEMOUTH BASS, MICROPTERUS SAL- 
MOIDES, AND BLUEGILL, LEPOMIS MaA- 
CROCHIRUS, IN A NUCLEAR REACTOR 
COOLING RESERVOIR, 

State Univ. of New York at Buffalo. Dept. of 
Biological Sciences. 

C. J. Block, J. R. Spotila, E. A. Standora, and J. 
W. Gibbons. 

Environmental Biology of Fishes, Vol. 11, No. 1, p 
41-52, June, 1984. 3 Fig, 3 Tab, 51 Ref. DOE 
constracts E-11-1-2502 and E-381-1-819. 


Descriptors: *Bluegill, *Bass, *Fish behavior, 
*Heated water, Cooling water, Water temperature, 
Behavioral thermoregulation, Nuclear reactors, 
Thermal pollution, Spatial distribution. 


Behavioral responses which allow largemouth 
bass, Micropterus salmoides, and bluegill, Lepomis 
macrochirus, to survive under unusually high tem- 
perature conditions were examined. Distribution of 
fish was ascertained by angling. Body ternperatures 
of 4 fish were obtained using radio transmitters. 
Temperatures of other fish were measured after 
fish were captured by angling. Both species were 
restricted in range by lethal water temperatures 
and therefore inhabited a greater portion of a ther- 
mally altered reservoir in winter than in summer. 
Under unheated conditions (during reactor shut- 
down), bass occupied shallow areas with an abun- 
dance of submerged logs and stumps, a deep area 
with springs, and a cover where the effluent canal 
entered the reservoir. Commencement of reactor 
operation resulted in an increase in water tempera- 
ture to more than 50 degrees C in summer. Bass 
and bluegill retreated to three refuges and re- 





mained there until the reactor shut down and the 
reservoir cooled. In the refuges, bass experienced a 
wide variety of temperatures, but adults generally 
avoided temperatures above 31 de; C. Large 
adult bass (> 40 cm) occupied particular positions 
in a refuge cove, medium size bass (15-40 cm) 
swam in the open water, and small bass (< 15 cm) 
occupied shallow water near shore where tempera- 
tures were 32-34 degrees C. Bluegill stayed in 
water from 32-37 degrees C. (Author’s abstract) 
W85-01495 


GROWTH RESPONSES OF FISH TO CHANG- 
ING ENVIRONMENTAL CONDITIONS IN A 
SOUTH CAROLINA COOLING RESERVOIR, 
Soil Conservation Service, Ottawa, IL. 

For primary bibliographic entry see Field 6G. 
W85-01496 


SEDIMENTATION RATES AND HEAVY 
METAL POLLUTION OF SEDIMENTS IN THE 
SETO INLAND SEA; PART 2. HIROSHIMA 
BAY, 

Government 
(Jay 


Industrial Research Inst., Tosu 
i oshika, and T. Shiozawa. 

Journal of the Oceanogra ee Society of Japan, 
Vol. 40, No. 2, p 115-123, April, 1984. 5 Fig, 3 
Tab, 12 Ref. 


Descriptors: *Sedimentation, *Heavy metals, *Hir- 
oshima Bay, *Seto Inland Sea, *Japan, Fate of 
pollutants, Copper, Zinc, Lead radioisotopes, His- 
tory, Sediment load. 


Sedimentation rates in ten sediment cores from 
Hiroshima Bay in the Seto Inland Sea of Japan 
were determined with the Pb-210 technique, and 
heavy metals were analyzed. The sedimentation 
rates vary from 0.18 to 0.33 g/sq cm/yr. The 
highest sedimentation rates were observed in the 
northern part of the bay at the mouth of Ota River, 
while lower sedimentation rates not more than 0.20 
g/sq cm/yr were observed at stations close to 
narrow waterways, or where water depth was 
shallow. The contents of copper and zinc in the 
sediment cores began to increase around 1930 as a 
result of increased human activity, and have re- 
mained almost unchanged since 1970 possibly be- 
cause of regulation of pollutant discharge. The 
natural background values of copper and zinc in 
the sediment of this bay range from 16 to 27 mg/kg 
and 70 to 105 mg/kg, respectively. The total 
amounts of anthropogenic copper and zinc deposit- 
ed in the sediments since about 1930 are estimated 
to be 0.5-2.7 ton/sq km and 2.2-14.5 ton/sq km, 
respectively. At the present-day, the anthropogen 

ic loads of copper and zinc to the sediments o the 
whole bay are 26 ton/yr and 183 ton/yr, and these 
values constitute 39% and 48% of the total sedi- 
mentary loads at the present-day, respectively. 
(Author’s abstract) 

W85-01497 


PLANKTON COMMUNITY QF AN ACID 
BLACKWATER SOUTH CAROLINA POWER 
PLANT IMPOUNDMENT, 

Carolina Power and Light Co., New Hill, NC. 
Harris Energy and Environmental Center. 

For primary bibliographic entry see Field 6G. 
W85-01498 


PHYSICO-CHEMICAL, BACTERIOLOGICAL 
AND BIOLOGICAL STUDY OF THE SEYMAZ 
(ETUDE PHYSICO-CHIMIQUE, BACTERIO- 
LOGIQUE ET BIOLOGIQUE DE LA SEYMAZ), 
Hydroart S.p.A., Milan (Italy). 
R. Revaclier, and M. Dethier. 
Archives des Sciences, Geneve, Vol. 37, No. 1, p 
3-20, 1984. 6 Fig, 2 Tab, 9 Ref. 


Descriptors: *Seymaz, *Switzerland, *Canaliza- 
tion, *Water pollution effects, Fertilizers, Land 
use, Water quality, Physicochemical properties, 
Bacteria, Dissolved oxygen, Vegetation, Decom- 
position. 


The Seymaz, a river which is a part of the Arve 
basin, is the only stream of some importance entire- 
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ly within the Canton of Geneva. The Seymaz is 
subdivided into two distinct segments. The canal- 
pcs Bay it, with concrete banks and bed, ex- 
tends m the source (Touviere, formerly the 
Grands Marais) to downstream of the Ladame 
bridge has a weak slope and drains a vast plain 
formerly swampy and now dedicated to agricul- 
ture. The segment with few modifications extends 
to the mouth of the Arve, with natural banks and 
bed, and drains an area which is partly rural and 
partly industrial, with a high population concentra- 
tion. In spite of improvements since a study con- 
ducted in 1969, the analyses conducted in 1981- 
1982 indicated the the state of the Seymaz remains 
very poor, in ular in the section which is 
canalized. Ensolation and the fertilizers of agricul- 
tural origin contribute notably to the proliferation 
of vegetation, the decomposition of which results 
in an oxygen deficit. (Moore-IVI) 

W85-01555 


TRENDS IN PH, CALCIUM, AND SULFATE 
OF RIVERS IN ATLANTIC CANADA, 
Department of the Environment, Moncton (New 
Brunswick). Water eo — 

T. A. Clair, and P. H. Whi 

Limnology and Oceanography, Vol. 28, No. 1, 
160-163, January, 1983. 2 Fig, 2 Tab, 10 Ref. 


Descriptors: *Acid rain, *Rivers, *Canada, Sulfate, 
Nitrate, Acidity, Alkalinity, Calcium, Hydrogen 
ion concentration, Water analysis, Time series, 
Computer models. 


Acid precipitation is affecting the chemistry of 
rivers in Atlantic Canada. Long term records for 
pH, calcium, and sulfate from 11 rivers were fitted 
using time series methods of Box and Jenkins (Box, 
G. E., and G. M. Jenkins, 1976. Time Series Anal- 
ysis Forecasting and Control. Holden-Day.) with 
BMDQ7T, an experimental version of a time series 
program in the BMDP series of statistical comput- 
er programs. Six parameters were considered ini- 
tially: pH, calcium, sulfate, alkalinity, nitrate, and 
discharge. Nitrate, alkalinity, and discharge were 
later eliminated. Decreases in pH over time were 
found, but the results for calcium and sulfate were 
not consistent with the predicted model. The con- 
ceptual models used to understand the effects of 
acid precipitation on water chemistry did not ade- 
quately explain the observed changes. (Baker-IVI) 
W85-01589 


ACID PRECIPITATION: ITS ROLE IN THE 
ALKALIZATION OF A LAKE IN MICHIGAN, 
Michigan Univ., Ann Arbor. Div. of Biological 
Sciences. 

P. Kilham. 

Limnology and Oceanography, Vol. 27, No. 5, 
856-867, September, 1982. 3 Tab, 57 Ref. NSE 
grant G-OCE78-27016. 


Descriptors: *Acid rain, *Alkalization, *Weber 
Lake, *Michigan, Water pollution lakes, Seepage 
lakes, Nitrates, Sulfates, Weathering, Chemical re- 
actions. 


Weber Lake is a soft water seepage lake in a 
nonsensitive region of northern lower Michigan 
that has doubled in alkalinity over the past 30 
years. An acid-base budget for Weber Lake and its 
watershed was constructed from the difference 
between bulk precipitation input and lake water 
output. Strict application of the first law of ther- 
modynamics and the principle of electroneutrality 
permits the calculation of the acid base budget 
from the input output budget. The acid base 
budget indicates that alkalinity production result- 
ing from nitrate uptake and sulfate reduction is 
sufficient to completely neutralize the hydrogen 
ions entering the system from acid precipitation. 
The acid-base budget shows that the alkalinity of 
Weber Lake has doubled primarily as a result of 
increased rates of weathering in the watershed. 
Weathering rates have increased as an indirect 
result of acid precipitation. (Baker-IVI) 

W85-01592 


AVOIDANCE OF COPPER AND NICKEL BY 
RAINBOW TROUT AS MONITORED BY A 


Effects Of Pollution—Group 5C 


COMPUTER-BASED DATA ACQUISITION 
SYSTEM, 


Corvallis Environmental Research Lab., OR. 

J. D. Giattina, R. R. Garton, and D. G. Stevens. 

Transactions of American Fisheries Society, Vol. 

so No. 4, p 491-504, July, 1982. 4 Fig, 3 Tab, 38 
ef. 


Descriptors: *Avoidance response, ‘*Trout, 
*Copper, *Nickel, *Automation, *Fish behavior, 
Behavior, Water pollution effects, Water quality 
standards, Sublethal effects, Distribution patterns. 


Possible behavioral effects should be considered 
when water-quality criteria are established; the 
preference or avoidance responses of fish would be 
of obvious importance given the effects these be- 
haviors have on fish distributions. The avoidance 
response of rainbow trout Salmo gairdneri to 
copper and nickel solutions under several exposure 
regimes was evaluated with a computer-based data 
acquisition system interfaced with an exposure 
chamber. The best estimates of the avoidance 
thresholds for these metals were 6.4 micro g/liter 
total copper and 23.9 micro g/liter total nickel 
(95% confidence limits were 2.6-15.5 and 10.2-54.3 
micro g/liter, respectively). Rainbow trout initially 
avoided low copper concentrations, but were at- 
tracted to higher ones (330-390 micro g/liter) 
during shallow-gradient tests. Under similar test 
conditions, fish were attracted to low nickel con- 
centrations (about 6 micro g/liter), but avoided 
higher levels (> 19 micro g/liter). The 24-hour 
average concentration of these two metals present- 
ly considered adequate for the protection of fresh- 
water aquatic life fell within the 95% confidence 
limits for threshold avoidance concentrations re- 
ported here. This suggests that environmental im- 
pacts predicted on the basis of toxicity tests alone 
do not reflect potentially important behavioral 
changes caused by subchronic concentrations of 
copper annd nickel. (Collier-IVI) 

W85-01624 


EFFECTS OF POLLUTANTS ON MARINE 
ECOSYSTEMS. 


Oslo Univ. (Norway). Inst. of Marine Biology. 
J. S. Gray. 

Netherlands Journal of Sea Research, Vol. 16, p 
424-443, December, 1982. 7 Fig, 6 Tab, 52 Ref. 


Descriptors: *Water pollution effects, *Ecosys- 
tems, *Marine environment, Plankton, Copepods, 
Diatoms, Fish, Trophic level, Heavy metals, Or- 
ganic compounds, Distribution patterns, Oil spills. 


Effects of continuous gross pollution lead to domi- 
nance by small-sized individuals that have life- 
history characteristics allowing rapid recoloniza- 
tion of disturbed habitats. Acute short-term pollu- 
tion, such as oil accidents, can recover to normal 
conditions in 3 to 10 years depending largely on 
exposure. Moderate pollution in planktonic sys- 
tems is thought to lead to dominance by microfla- 
gellates, small copepods, ctenophores and medusae 
whereas in unpolluted systems diatoms, large cope- 
pods and fish dominate. Close analysis of data on 
which such hypotheses are based suggests that 
there are few strong trophic links in planktonic 
systems. The species that dominate under moderate 
pollution are tolerant species with life-history char- 
acteristics that allow them to increase. In the ab- 
sence of potentially competitively superior dia- 
toms, microflagellates increase, and lacking large 
copepods, small copepods increase. Unstructured 
systems will not show food chain accumulation of 
heavy metals nor organochlorines, as is demon- 
strated with data on cesium, mercury and DDT 
levels. A hypothesis is suggested that structured 
food web systems exist only where the predator or 
herbivore can completely control prey or plant 
density. In planktonic and soft-sediment systems 
this structure will be restricted to small patches in 
space or time and over large areas or long time 
scales unstructured systems will be the rule. The 
lognormal distribution is suggested as a model for 
the distribution of individuals among species for 
such unstructured systems. Pollution has the effect 
of simplifying the system and giving it structure 
with defined groups of species dominating. Thus 
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pollution can structure communities over large 
areas. (Baker-IVI) 
W85-01626 


EFFECTS OF AMMONIUM EFFLUENTS ON 
PLANKTONIC PRIMARY PRODUCTION AND 
DECOMPOSITION IN A COASTAL BRACKISH 
WATER ENVIR BAL- 


ONMENT, I. NUTRIENT 
ANCE OF THE WATER BODY AND EFFLU- 
ENT 


Helsinki Water District (Finland). 

T. Tamminen. 

Netherlands Journal of Sea Research, Vol. 16, 
455-464, December, 1982. 3 Fig, 1 Tab, 13 Ref. 


Descriptors: *Water pollution effects, *Industrial 
wastes, *Ammonium, *Archipelago Sea, Gulf of 
Finland, Baltic Sea, Bacteria, Algae, Temperature 
effects, Oxygen, Nutrients, Eutrophication, Pri- 
mary productivity. 


A case study is offered on effects of ammonium 
effluent discharged at the coast of the Archipelago 
Sea near the entrance of the Gulf of Finland, Baltic 
Sea. Whether ammonium discharge altered the nu- 
trient balance of the area was investigated along 
with examining the direct effects of effluents on 
natural algal and bacterial communities. Samples 
were taken of the inner archipelago loaded with 
ammonium-rich industry effluents and some sta- 
tions towards the open sea. Acute effects of efflu- 
ent on natural algal and bacterial communities 
were tested by measurements of primary produc- 
tivity and heterotrophic activity. Effluent tests 
were also conducted with a test alga. Nutrient 
ratios and AGP tests indicated that nitrogen was 
the principal limiting nutrient for algal growth 
even in the ammonium-loaded regions. The dis- 
charge caused a considerable eutrophication in the 
area. Effluent concentrations from 0.01 to 1% stim- 
ulated primary productivity of natural algal com- 
munities up to 230% of the control, whereas 10% 
concentrations were toxic. Test algae tolerated 
also 10% of effluent in some cases, and showed 
stimulations up to 960% of the control. No stimula- 
tion of heterotrophic activity was usually detected 
in effluent tests, and the threshold of toxicity was 
considerably lower than with algae. The effect of 
effluents on heterotrophic bacteria of the water 
body is therefore likely to be mediated through 
autotrophic production. (Baker-IVI) 

W85-01627 


UNDERWATER EXPERIMENTS ON THE EF- 
FECTS OF SEWAGE SLUDGE ON A MARINE 
ECOSY 


Marine Lab., Aberdeen (Scotland). 

A. Eleftheriou, D. C. Moore, D. J. Basford, and 
M. R. Robertson. 

Netherlands Journal of Sea Research, Vol. 16, p 
465-473, December, 1982. 5 Fig, 2 Tab, 17 Ref. 


Descriptors: ‘*Sludge disposal, *Wastewater, 
*Water pollution effects, *Marine environment, 
Ecosystems, Macrofauna, Sediments. 


A clean area was experimentally contaminated by 
the addition of sewage sludge in order to obtain a 
better insight into the sequential changes which 
follow the addition of organic wastes as well as to 
investigate the ecosystem’s tolerance level. The 
effects were monitored over several months. The 
addition of a large amount of sludge (100 1/sq m/a) 
resulted in a sparse Capitella dominated fauna of 
low density and high biomass. The lower amount 
(50 1/sq m/a) allowed the presence of a normal 
fauna but of an enhanced abundance and biomass. 
Though recovery was good there was evidence 
that the addition of large amounts of sludge had 
lasting toxic effects. The addition of 100 | of 
sewage causes changes in the environment and in 
the fauna fimilar to those observed in the polluted 
zone of sludge dumping grounds. Because of the 
heterogenous nature of sewage sludge, further ex- 
periments must be carried out in order to distin- 
guish between the effects resulting from organic 
pollution and the possible toxic effects of heavy 
metals and industrial wastes. (Baker-IVI) 
W85-01628 


JORD, NORWAY, SWEDEN, 

Oslo Univ. (Norway). Inst. of Marine Biology. 
H. Christie, and N. W. Green. 

Netherlands Journal of Sea Research, Vol. 16, 
474-482, December, 1982. 4 Fig, 1 Tab, 21 Ref. 


Descriptors: *Benthos, *Pulp wastes, *Iddefjord, 
*Water pollution control, *Norway, *Sweden, 
Pulp and paper industry, Industrial wastes, Popula- 
tion dynamics, Pollution load, Fjords. 


Changes in a rocky wall community were moni- 
tored in response to a reduction in pollution load. 
Tests were also made of stereophotography as a 
sampling technique. The study site was the Iddef- 
jord, situated on the border between Norway and 
Sweden. It is a narrow fjord with two shallow sills 
near the mouth which hinder water renewal. The 
fjord is polluted primarily by effluents from a pulp 
mill. Reduction in pollution load has lead to a 
more diverse community on the sublittoral rocky 
bottom at two sites at 7 and 17 m depth from 1978 
to 1980. The changes were confirmed by fixed-site 
stereophotography. The sites were initially domi- 
nated by a single species, Polydoraciliata, which 
was then partially replaced by several other spe- 
cies, icularly Mytilus edulis and Ciona intestin- 
alis. It is suggested that improved water quality 
indirectly affected predation and natural succes- 
sion. (Baker-IVI) 

W85-01629 


5D. Waste Treatment Processes 


REMOVAL OF FINE OILY HAZES FROM 
WASTEWATER USING DEEP FIBROUS BED 


COALESCER, 
Kuwait Univ., Safat. Dept. of Chemical Engineer- 


ing. 
M. A. Fahim, and A. M. Akbar. 

Journal of Environmental Science and Health, 
Vol. A19, No. 3, p 299-319, April, 1984. 7 Fig, 1 
Tab, 4 Ref. Kuwait University grant EC007. 


Descriptors: *Kerosine, *Oily water, *Wastewater 
treatment, *Fibrous beds, *Coalescence, Water 
pollution treatment, Separation techniques, Gravi- 
ty seperators. 


A Knitmesh packing composed of glass wool and 
stainless steel was studied for removing fine hazes 
of kerosine (20 - 25 microns) at different phase 
ratios (phi) up to 1000 ppm in the wastewater 
stream. In the bed, the mechanism of droplet re- 
moval is through coalescence of the droplets to 
such sizes which can be removed by gravity sepa- 
rators. A parametric study was conducted to inves- 
tigate the effect of operating conditions such as 
flow rate (u), bed height (L), and oil loading on the 
pressure drop and bed efficiency. A flow rate of 36 
cu m/sq m/hr will produce a water stream con- 
taining less than 20 ppm and coalesced drops not 
less than 0.4 mm in diameter, which can easily be 
separated by gravity. Energy savings could be 
achieved with this bed since it requires low pres- 
sure drops in operation; the pressure drop is pre- 
dicted as delta P sub 2 = 2.69 x L(0.65) x u(1.04) x 
phi(0.34). The selection of bed height for a given 
wastewater flow rate and oil loading could be 
carried out using graphs that were developed. 
(Collier-IVI) 

W85-01160 


OXYGEN UPTAKE RATES ASSOCIATED 
WITH BIOLOGICAL TREATMENT OF PEN- 
TACHLOROPHENOL WASTEWATER, 
Moore, Gardner and Associates, Inc., 
Rouge, LA. 

M. Madden, and M. Tittlebaum. 

Journal of Environmental Science and Health, 
Vol. A19, No. 3, p 321-335, April, 1984. 5 Fig, 3 
Tab, 7 Ref. State of Louisiana Board of Regents 
contract 81-LBR/031-814. 


Baton 


Descriptors: *Pentachlorophenol, ‘*Biological 
wastewater treatment, *Oxygen uptake, *Chemical 
oxygen demand, Activated sludge process, 
Wastewater treatment, Respirometers. 
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The _ biode; bility of pentachlorophenol 
wastewater P’ obtained from an oper- 
ational wood-preserving plant was determined 
with the use of an electrotytic respirometer. The 
average PCP concentration in untreated PCPWW 
was measured at 245 mg/L as its sodium salt and 
chemical oxygen demand ranged from approxi- 
mately 1800 to 25,000 mg/L. Electrolytic respi- 
rometer flasks were set up containing varying vol- 
umes of PCPWW; the remaining volumes were 
filled with mixed liquor obtained from a domestic 
wastewater treatment plant. Oxygen uptake rates 
(OUR) for the 1, 15, 20, and 30% PCPWW flasks 
were found to be 62, 56, 64, and 64 mg O2/hour, 
respectively (as computed from hours 48-64). The 
1, 20, and 30% by volume flasks were operating 
near or at capacity of the respirometer to produce 
oxygen. No pronounced toxicity effects occurred 
at a 5% PCPWW by volume level. Based on a 
gradual introduction of the PCPWW, overall 
COD reductions of 71.4 percent were realized in a 
bench scale (32 L) activated sludge treatment 
system. (Collier-IVI) 

W85-01161 


HYPERFILTRATION OF SURFACTANTS 
CONTAINING SOLUTIONS FROM THE PLAT- 
ING INDUSTRY, 

Essen Univ. (Gesamthochschule) (Germany, F.R.). 
Inst. fuer Technische Chemie. 

E. Staude, W. Assenmacher, and H. Hoffmann. 
Desalination, Vol. 49, No. 3, p 321-333, March, 
1984. 8 Fig, 3 Tab, 15 Ref. 


Descriptors: *Metal-finishing wastes, *Surfactants, 
*Hyperfiltration, Detergents, Filtration, Chromi- 
um, Membranes, Membrane processes, Electro- 
lytes, Industrial wastes. 


Plating rinse water contains detergents which may 
change the performance of membranes when the 
wastes are handled by hyperfiltration. The hyper- 
filtration of chromic plating rinse water, which 
contains a special type of surfactant, was examined 
using different annealed CA membranes in a closed 
loop apparatus; rinse water containing Cr(VI) at 
0.00136 molarity was supplied by a plating firm. At 
low concentrations the surfactant influences the 
volume flow more than the rejection. An effect of 
the electrolytes can be neglected at low concentra- 
tion. Increasing surfactant concentration as well as 
rising electrolyte concentration cause a remarkable 
drop of both volume flow and electrolyte rejec- 
tion. This was measured with tetraethylammonium 
perfluoroctanolsulfonate, a commonly used surfac- 
tant for chromic plating. There is a breakthrough 
concentration of 0.02 g surfactant/L, correspond- 
ing to 0.0000335 M in the feed, at which the 
performance of the membrane is transformed. This 
depends on the electrolyte concentration; no 
breakthrough is observed when electrolytes are 
absent. The influence of electrolyte on critical 
micelle concentration in the concentration polar- 
ization layer or on adsorption of the surfactant on 
the membrane is provoked by the concentration of 
the former. (Collier-IVI) 

W85-01223 


TREATMENT OF HIGHLY FOULING WASTE 
WATERS WITH TUBULAR MEMBRANE SYS- 
TEMS, 

Nitto Electric Co. Ltd., Osaka (Japan). 

S. Takadono, H. Iwahori, T. Yabushita, Y. 
Imamura, and H. Ishizuka. 

Desalination, Vol. 49, No. 3, p 347-355, March, 
1984. 6 Fig, 2 Tab, 9 Ref. 


Descriptors: *Wastewater treatment, *Membrane 
processes, Reverse osmosis, Ultrafiltration, Filtra- 
tion, Sponge ball cleaning. 


Membrane fouling by suspended solids is a severe 
problem in reverse osmosis or ultrafiltration of 
highly fouling feed streams. Tubular membrane 
systems are inherently fouling resistant and can be 
automatically mechanically cleaned at regular in- 
tervals by a sponge ball cleaning device. The use 
of this type of system to process a number of 
highly fouling feed streams difficult to treat by 
membrane processes is described. High membrane 





fluxes can be maintained with these systems. The 
economics of treating highly polluted wastewaters 
with this type of process are highly competitive 
with techniques such as evaporation or hauling to 
a waste site. (Baker-IVI) 

W85-01225 


FLUIDIC VORTEX DEVICE FOR WATER 
TREATMENT PROCESSES, 

Universidad Nacional Autonoma de Mexico, 
Mexico City. Inst. de Ingenieria. 


. Levi. 
Journal of Hydraulic Research, Vol. 21, No. 1, p 
17-31, 1983. 15 Fig, 5 Ref. 


Descriptors: *Water treatment, *Fluidic vortices, 
Vortices, Flow, Mixing, Clarification, Aeration, 
Continuous flow reactor. 


The fluidic vortex device transforms a rectilinear 
flow into a rotating flow without using impellers 
or other mechanical implements. The workings of 
the device are explained along with experiments 
performed in order to determine its fitness as water 
mixer, aerator and clarifier. This continuous flow 
reactor is strictly fluidic in nature, with no me- 
chanical impulsion needed to produce the rotary 
motion. The device is adaptable to different work- 
ing conditions in that the vortex intensity can 
easily be modified, for example, by varying the 
liquid depth within the vessel or the distance of the 
nozzle from the floor. Its main advantages over 
equivalent impeller driven devices includes: the 
only source of energy needed is a pump forcing the 
fluid into the vessel; the risk of producing a forced 
vortex that, when fully developed, makes the 
mixing ineffective, is eliminated; if baffling is 
needed, baffles can be located anywhere inside the 
tank, because there is no chance of obstructing a 
propeller- or paddle-motion; the entire apparatus 
can be constructed of readily available non-metal- 
lic materials which lowers costs and precludes 
oxidation and corrosion processes; and no special 
maintenance needed except for periodic cleaning. 
How the device can be fitted to perform continu- 
ous mixing, aeration and clarification processes is 
described. (Baker-IVI) 

W85-01228 


MINIMIZING WASTEWATER WITH BOTTOM 
ASH RECIRCULATION SYSTEMS, 

D. M. Rode, and N. C. Mohn. 

Power Engineering, Vol. 88, No. 6, p 50-53, June, 
1984. 4 Fig, 5 Tab, 3 Ref. 


Descriptors: *Bottom ash, *Wastewater reduction, 
*Recirculation, Water use, Dewatering, 
Wastewater treatment, Powerplants. 


The latest EPA regulations on wastewater emis- 
sions, often combined with site restrictions on 
water use, have led to the incorporation of water 
recirculating systems into the bottom ash removal 
systems of coal fired steam generators. There are 
two methods for conveying boiler bottom ash: 
hydraulically to either dewatering tanks or a pond, 
or mechanically, incorporating continuous removal 
with integral dewatering. Systems of either type 
can be equipped for water recirculation, but there 
are substantial differences in capital expenditures 
and operating costs between the two methods. 
Each of these systems is described and compared 
for a typical 600-MW coal fired utility unit and a 
500,000 lb/hr steam industrial unit. (Baker-IVI) 
W85-01232 


EFFECT OF LOADING RATE AND SOIL 
AMENDMENTS ON INORGANIC NITROGEN 
AND PHOSPHORUS LEACHED FROM A 
WASTEWATER SOIL ABSORPTION SYSTEM, 
North Carolina State Univ. at Raleigh. Dept. of 
Soil Science. 

R. L. Uebler. 

Journal of Environmental Quality, Vol. 13, No. 3, 
4 —" July-September, 1984. 5 Fig, 2 Tab, 14 

ef. 


Descriptors: *Leaching, ‘*Land disposal, 
*Wastewater treatment, *Soil amendments, *Nitro- 
gen, *Phosphorus, Groundwater pollution, Lime, 
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Cement, Wastewater treatment, Soil smearing, 
Load distribution. 


The absorptive capacity of undisturbed soil can be 
severely reduced during digging of trenches for 
ground absorption sewage disposal systems by soil 
smearing at the trench-soil interface. The effects of 
wastewater loading rate and soil amendments pro- 
posed to help overcome the detrimental effect of 
soil smearing on wastewater treatment by a soil 
absorption system were evaluated. Three loading 
rates (7.5, 11.3, and 15.0 L/sq m/day) were tested 
and two soil amendments, cement and lime, were 
compared with a control. Three absorption trench- 
es, 3.0 m in length, were dug for aah leading rate- 
soil amendment combination. Soil water samples 
were obtained monthly for 12 months from ceram- 
ic cups placed 15 and 30 cm below the trenches. 
Concentrations of ammonia-nitrogen, nitrate-nitro- 
gen, and soluble P varied significantly with the 
time of sampling. Transformation of ammonia- 
ntrogen to nitrate-nitrogen was enhanced by the 
soil amendments, indicating that the aeration status 
of the soil near the trenches was improved by the 
amendments. The effect of the amendments was 
most noticeable in the spring recovery period as 
aeration status was increasing from winter mini- 
mums. Higher nitrate-nitrogen levels for the 
cement as compared with the lime in spring sug- 
gest that cement may be a more effective amend- 
ment than lime. The lowest loading rate had sig- 
nificantly higher concentrations of nitrate-nitrogen 
during the spring months. Soluble P levels in- 
creased linearly from 0.1 to 0.9 mg/L over the first 
operating year of the system. (Baker-IVI) 
W85-01295 


SEPARATION OF AROMATIC SUBSTANCES 
FROM AQUEOUS SOLUTIONS USING A RE- 
VERSE OSMOSIS TECHNIQUE WITH THIN, 
pre CELLULOSE ACETATE MEM- 


JRANES, 
Osaka Univ. (Japan). Dept. of Chemical Engineer- 


ing. 

S. Tone, K. Shinohara, Y. Igarashi, and T. Otake. 
Journal of Membrane Science, Vol. 19, No. 2, p 
195-208, May, 1984. 8 Fig, 2 Tab, 13 Ref. 


Descriptors: *Reverse osmosis, *Membrane proc- 
esses, Cellulose acetate membranes, Permeability, 
Phenol, Aniline, Hydroquinone, p-Chlorophenol, 
Organic compounds, Aromatic compounds. 


Investigations were made of the water flux rate 
and rejection characteristics of aromatic substances 
in aqueous solutions using a thin, dense cellulose 
acetate membrane in reverse osmosis experiments. 
The aromatic substances used included phenol, ani- 
line, hydroquinone and p-chlorophenol. The water 
flux and the solute rejection were significantly 
dependent on variations of water content of the 
membrane. The solutes phenol, aniline and p-chlor- 
ophenol became enriched in the permeate in the 
case of a swollen membrane with high water con- 
tent. The model relationship describing the trans- 
port mechanism was depicted adequately by con- 
sidering the effect of the pressure-dependent term 
on the chemical potential of the components and 
the viscous flow contribution to the diffusion in the 
membrane. Based on this, relationships between 
water flux and solute rejection were derived. Neg- 
ative solute rejection can be successfully explained 
in terms of the component permeability coefficient, 
partial molar volume, operating pressure and os- 
motic pressure differences. The water permeability 
coefficient was estimated from the measured water 
flux and was correlated well with the water con- 
tent based on a free volume model. The solute 
permeability coefficient estimated from measured 
solute rejection was in good correlation with that 
obtained from partition and diffusion coefficient 
measurements. The data of solute rejection in re- 
verse osmosis runs can be predicted by the pro- 
posed solute rejection theory using the correlation 
of permeability coefficients of water and solute 
with varying water content in the membrane. 
(Baker-IVI) 

W85-01313 


ORIGIN OF THE HEAVY METALS IN 
SEWAGE SLUDGE AND IN COMPOST FROM 


THE MURA WASTE AND WASTEWATER 
WORKS IN BIEL (HERKUNFT DER SCHWER- 
METALLE IM KLARSCHLAMM UND IM 
KOMPOST DES KEHRICHT- UND ABWAS- 
SERWERKS MURA IN BIEL), 

Bundesamt fuer Umweltschutz, Bern (Switzer- 
land). 

J. Scharer. 

Wasser, Energie, Luft, Vol. 74, No. 10, p 261-263, 
1982. 1 Fig, 3 Tab. 


Descriptors: *Heavy metals, *Wastewater, *Biel, 
*Switzerland, Sludge, Waste disposal, Domesti< 
wastes, Industrial wastes, Runoff, Wastewater 
treatment. 


The waste and wastewater works of Biel was 
found to be the origin of heavy metals, which can 
bring about problems in agricultural use of sewage 
sludge and in waste composting. The metal balance 
in the wastewater system and in wastes has been 
determined. The local critical points above average 
for metal introduction and the share from house- 
holds, industry, and street, roof and area runoff of 
the collected metal burden was determined. Indus- 
try is not always the most important heavy metal 
source (for example for zinc, 40%). In wastes, 
there is an above average portion of coarse metals 
(13%). The contribution of factories and public 
sources will be determined in order to improve the 
load proportion. Effective metal removal may be 
necessary for other sources. (Author’s abstract) 
W85-01360 


LAMELLAR FLOWPACK CLARIFIERS FOR 
SEDIMENTATION (SCHRAGKLARER FUR 
DIE SEDIMENTATION), 

Gebrueder Sulzer A.G., Winterthur (Switzerland). 
Wasser- und Abwassertechnik. 

J. Tylmann. 

Wasser, Energie, Luft, Vol. 74, No. 10, p 263-266, 
1982. 6 Fig, 7 Ref. 


Descriptors: *Clarifiers, *Sedimentation, *Lamel- 
lar flowpack clarifiers, Water treatment, 
Wastewater treatment. 


Sedimentation of substances present in water is one 
of the most important process stages in water and 
wastewater treatment technology. In addition to 
the conventional sludge contact process OPUR, 
Sulzer has developed a high-performance sedimen- 
tation process using lamellar flowpacks. Two oper- 
ational plants of different designs are described. 
(Author’s abstract) 

W85-01361 


QUARTER CENTURY OF INDUSTRIAL 
WATER USE AND A DECADE OF DIS- 
CHARGE CONTROLS, 

Wisconsin Dept. of Natural Resources, Madison. 
E. L. David. 

Water Resources Bulletin, Vol. 20, No. 3, p 409- 
416, June, 1984. 3 Fig, 2 Tab, 13 Ref. 


Descriptors: *Clean Water Act, ‘*Industrial 
wastewater, *Pulp and paper industry, Wastewater 
treatment, Water demand, Effluents, Water reuse, 
Water use, Biochemical oxygen demand,,. 


Trends in industrial water intake, discharge, recy- 
cling, and gross water use were examined to deter- 
mine whether or not the 1972 Clean Water Act 
(CWA) has had an impact on industrial effluent 
discharge. The levels of discharge, both generally 
and per unit of product, have been falling for as 
long as these data have been gathered. Trends in 
gross water use and recycling ratios suggest that 
during the 25 years of record production processes 
were gradually modified so that less total water 
was discharged and less was used per unit of 
output. Untreated discharge as a percent of all 
discharge fell fairly steadily across all industries 
until 1973 and continued to fall in 1978 in the 
major BOD-discharging industries. By 1978, 75% 
of the pulp and paper effluent and 40% of the food 
processing effluent was treated. The consistent in- 
crease in treated discharge in the pulp and paper 
mills, with their large component of BOD-related 
process discharge, was not matched by parallel 
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Group 5D—Waste Treatment Processes 


trends in the steel, petroleum, and chemicals indus- 
tries with their relatively smaller amounts (and 
percents) of process discharge. This suggests that 
the CWA may have been responsible in part for 
the change in the former. For the century as a 
whole, pulp and paper mills discharged less water, 
and more discharge was treated, in 1978 than in 
1973; these trends were especially dramatic among 
firms in the Northeast where controls were likely 
to have been most stringent. The drop in discharge 
levels and the increasing amounts of treatment may 
have had a significant effect on the amount of 
BOD discharged to surface and ground water. 
Industrial water use has changed over the 25 years 
of record; the CWA and the environmental ethic 
which spawned it may have played an important 

in the shifts. (Moore-IVI) 

85-01382 


EFFECT OF SALINITY ON REAERATION CO- 
EFFICIENT OF RECEIVING WATERS, 

National Cheng Kung Univ., Tainan (Taiwan). 
For primary bibliographic entry see Field 2L. 
W85-01398 


STANDARDS FOR WATERS AND INDUSTRI- 
AL EFFLUENTS, 

Haiste International Ltd., Leeds (England). 

R. K. Chalmers. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 219-244, 1984. 6 Tab, 25 Ref. 


Descriptors: *Water quality standards, *Industrial 
wastes, *Effluents, Costs, Technology transfer, 
Wastewater treatment. 


Experience in 25 countries shows, not surprisingly, 
that the trend everywhere is towards tightening 
legislative control on waste discharges to the envi- 
ronment. What is comparatively recent, however, 
is the rate of change in the standards required 
under these laws. This stems partly from the eleva- 
tion of environmental protection to a political issue 
within the last quarter century, a new awareness 
among environmental pressure groups enhanced 
by instant communications world-wide, an interna- 
tional knowledge of what is - or should be - 
technically attainable in effluents from various 
manufacturing processes, and technology transfer 
and sometimes funding encouraged by the interna- 
tional agencies like those of the United Nations. 
After a brief consideration of the derivation of 
standards 21 cases are noted in which the actual 
application of standards has been questionable. In 
view of the significant effect of effluent standards 
upon manufacturing costs it is important that 
standards are both rational and necessary. Ap- 
proaches to the minimizing of industrial effluent 
discharges benefit both the discharger and the re- 
ceiving environment. (Author’s abstract) 
W85-01404 


EFFLUENT STANDARDS FOR RECLAIMING 
INDUSTRIAL RIVERS, 

Yorkshire Water Authority (England). 

H. B. Tench. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 245-258, 1984. 2 Tab, 9 Ref. 


Descriptors: *Water quality standards, *Rivers, 
*Industrial wastes, *Yorkshire, *England, Ef- 
fluents, Biological oxygen demand, Suspended 
solids, Fisheries. 


Wastewater from the high concentration of popu- 
lation and heavy industry can cause overload of 
relatively small rivers. Uniform emission standards 
for the discharges are inappropriate even in these 
areas as variations in river flows would make a 
uniform standard too relaxed or too stringent, ac- 
cording to circumstances, at different points. Pro- 
visional river water quality standards for common- 
ly occurring toxic compounds are r 

which should enable self-sustaining coarse fisheries 
to be established in industrial rivers. Standards are 
also suggested which would improve the visual 
amenity of industrial rivers. These include a mean 
BOD no greater than 7 mg/I and a suspended 
solids of about 25 mg/l maximum expressed as a 
median to avoid the difficulties of interpretation of 


means. The toxic substances standards are ex- 
pressed either as means or 95 percentiles for com- 
poe which have a long or short time of effect 
respectively at their median lethal threshold con- 
centration. These standards when tested against 
the river water qualities observed at various sam- 
pling points on Yorkshire (England) rivers give a 
broad indication of the presence or absence of fish, 
but they are not fully reliable in that some appar- 
ently satisfactory river reaches do not supprt a 
satisfactory fish population. A ible reason for 
this is that the intermittent discharges form storm 
sewage overflows are inadequately allowed for in 
the standards. (Moore-IVI) 
W85-01405 


CADMIUM BALANCE AND RESTORATION 
STRATEGY FOR A RIVER BASIN, 
Ruhrverband, Essen (Germany, F.R.). 

K. R. Imhoff, P. Koppe, and D. R. Albrecht. 
Water Science and Technology, Vol. 16, No. 5-7, 
p 315-325, 1984. 6 Fig, 3 Tab, 8 Ref. 


Descriptors: *Cadmium, *Water pollution control, 
*West Germany, Industrial wastes, Wastewater 
treatment, Pretreatment, Wastewater disposal, 
Heavy metals. 


As the standards of the European Commission for 
river water and drinking water are to be converted 
into national regulations in the near future, it was 
to investigate the cadmium concentra- 
tion in the Ruhr catchment area. Further incen- 
tives were the West German regulation for 
sludge disposal on farmland as well as the necessity 
of identifying unlawful industrial wastewater dis- 
charges causing occasionally unstable effluent 
quality of some municipal treatment plants in the 
Ruhr catchment area. A cadmium balance calculat- 
ed for the Ruhr river basin indicated the dominat- 
ing impact of industrial wastewater discharge 
while the cadmium load from other sources is 
comparatively small. For the 20 treatment which 
had 80% of the inflow cadmium load, balances 
were performed by comparing the cadmium load 
at the inflow with the known emissions into the 
sewerage system. Six treatment plants where the 
differences exceeded 60 kg/a or 50% of the initial- 
ly know load were investigated further. These 
investigations included secret analyses over 24 
hours in the municipal sewerage system upstream 
and downstream of particular factories; samples 
were also taken on weekends and holdays. Analy- 
ses in the pretreatment piant effluents did not 
always give a true picture, as in some cases a 
bypass was used to discharge hazardous 
wastewater into the interceptor. By consulting in- 
dustries in the river basin and by improving pre- 
treatment in existing plants, the discharged cadmi- 
um load was reduced. (Moore-IVI) 
W85-01409 





OPERATIONAL RIVER WATER QUALITY 
MANAGEMENT, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

For primary bibliographic entry see Field 5G. 
W85-01414 


APPLICATION OF MODELS IN DEVELOP- 
ING CONTROL STRATEGIES FOR ACTIVAT- 
ED SLUDGE WASTE WATER TREATMENT 
P 


Rintekno Oy, Espoo (Finland). 

A. Holmberg, and J. Forsstrom. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 587-594, 1984. 3 Fig, 4 Ref. 


Descriptors: *Activated sludge process, *Model 
studies, Simulation, Wastewater treatment, Mathe- 
matical models, Suspended solids, Algorithms. 


The dynamic behavior of the activated sludge 
process is very complex and difficult to predict 
because of the sludge recycle. The use of mathe- 
matical models and simulation techniques for de- 
veloping efficient control strategies for activated 
sludge plants was examined. The process can be 
influenced at two stages: planning and dimension- 
ing; and by improving operational efficiency by 
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introducing suitable control strategies. The varia- 
bles which can be controlled when operating the 
activated sludge process and the sludge pumpings 
and air blowing. The control algorithm developed 
was tested using model simulations: the effluent 
BOD7 concentration was improved compared to 
the uncontrolled case, and the daily fluctuations of 
the recycle sludge were also considerably smaller 
when using the controller. The prerequisite for 
using the algorithm offered is that devices for 
measuring the suspended solids concentration are 
available. The lack of such sensors generally forms 
the main obstacle for implementation of control 
algorithms at activated sludge plants. The process 
appears not to be sensitive to the recycle flow rate. 
Waste flow control with the objective to keep the 
sludge concentration constant was promising. 
(Baker-IVI) 

W85-01431 


NITRIFICATION DYNAMICS IN THE OXIDA- 
Be DITCH WASTEWATER TREATMENT 
Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

S. Cook. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 595-611, 1984. 8 Fig, 2 Tab, 12 Ref. 


Descriptors: *Nitrification, *Oxidation ditch, *Bio- 
logical wastewater treatment, Stochastic process, 
Model studies, Recursive parameter estimation, 
Extended Kalman Filter, Wastewater treatment. 


An approach to the identification of dynamic, sto- 
chastic wastewater treatment process models was 
developed, and is applied to the development of a 
model of nitrification in a Carrousel Oxidation 
Ditch wastewater treatment plant. The methodolo- 
gy involves the testing of model structure hypoth- 
eses through recursive parameter estimation using 
operational data and the Extended Kalman Filter. 
The final model performs well in both non-adapt- 
ive and adaptive operation with the data set on 
which it was identified. Performance on an alterna- 
tive data set is reported as being worse but accept- 
able. The use of rigid, stochastic differential equa- 
tions to represent biological processes in 
wastewater treatment plant is called into question. 
(Moore-IVI) 

W85-01432 


ACTIVATED SLUDGE PROCESS CONTROL 
USING DISSOLVED OXYGEN MEASURE- 


Florence Univ. (Italy). Ist. di Informatica e Siste- 
mistica. 

S. Marsili-Libelli. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 613-620, 1984. 5 Tab, 13 Ref. 


Descriptors: *Activated sludge process, *Process 
control, *Dissolved oxygen, Biological wastewater 
treatment, Oxygen uptake rate, Biomass, Microbial 
activity. 


In the activated sludge process, as in most biologi- 
cal and biotechnical processes, very few quantities 
are directly measureable and this has presented a 
major obstacle in the implementation of control 
schemes. A combined estimation/control scheme 
was conceived to handle unmeasurable process 
quantities, such as viable mass in the aerobic reac- 
tor. The control scheme makes use of a readily 
measureable quantity, dissolved oxygen. The link 
between dissolved oxygen and the rest of the proc- 
ess variables is represented by the oxygen uptake 
rate (OUR), a key process quantity which relates 
oxygen utilization to microbial activities, thus pro- 
viding the necessary coupling with biomass dy- 
namics. The OUR is used to mechanize a nonlinear 
state observer for the process variables. Eventually 
this cascaded double observer is coupled to a digi- 
tal PID controller, thus forming an overall output 
controller based solely on dissolved oxygen meas- 
urements. The scheme provides stable and accurate 
set-point regulation of the process biomass. A sen- 
sitivity analysis showed that the most sensitive 





Erato of the whole ty is the oxygen trans- 
r rate coefficient. (Moore-I 
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GROWTH OF ENTEROMORPHA LINZA IN 
SEWAGE EFFLUENT AND SEWAGE EFFLU- 
ENT-SEAWATER MIXTURES, 

Chinese Univ. of Hong Kong, Shatin. Dept. of 
Biology. 

K.-Y. Chan, P. K. Wong, and S. L. 4 
Hydrobiologia, Vol. 97, No. 1, p 9-13, November, 
1982. 2 Fig, 2 Tab, 17 Ref. 


Descriptors: *Enteromorpha, *Wastewater treat- 
ment, *Seawater, *Water reuse, *Hong Kong, Sa- 
linity, Nitrogen, Phosphorus, Limiting nutrients, 
Fodder, Effluents, Algae, Protein. 


Enteromorpha linza (L.) J. Ag. was grown in full 
strength sewage effluent, various combinations of 
sewage effluent and seawater, and in natural sea- 
water. It was found that full strength sewage efflu- 
ent with a salinity of 14% supported best growth 
of the - After a 12 day cultivation period, 
growth of E. linza in full strength sewage effluent 
and 75% sewage effluent-seawater mixture showed 
3.5-fold and 2-fold increase in fresh weight over 
that grown in natural seawater, respectively. 
Uptake of PO4(3-)-P, NH3-N and NO3-)-N by 
cells of E. linza was extremely efficient in all tested 
media. Data obtained from the experiments indicat- 
ed that inorganic nitrogen rather than phosphorus 
was the limiting nutrient factor for growth of E. 
linza in full strength sewage effluent and in other 
sewage effluent-seawater mixtures. NH3-N at con- 
centrations above 4.5 ppm was found to inhibit 
uptake of NO3(-)-N in the same culture medium by 
the algal cells. The fact that sewage grown E. linza 
contained comparatively much higher protein con- 
tent (30.2% dry weight) than that grown in natural 
seawater (12.5% dry weight) leads to the conclu- 
sion that omy grown E. linza could serve as an 
economically feasible feed for livestock in Hong 
Kong where the sewage is characterized by having 
a salinity of approximately 14%. It is proposed that 
this multicellular green alga is a suitable species to 
serve the dual function of v wastewater purification 
through the production of algal protein from 
sewage effluent having high salinities. (Author’s 
abstract) 

W85-01475 


SUBSURFACE INJECTION OF TREATED 
SEWAGE INTO A SALINE-WATER AQUIFER 
AT ST. PETERSBURG, FLORIDA - WATER- 
QUALITY CHANGES AND POTENTIAL FOR 
RECOVERY OF INJECTED SEWAGE, 
Geological Survey, Tampa, FL. 

J. J. Hickey, and G. G. Ehrlich. 

Ground Water, Vol. 22, No. 4, p 397-405, July- 
August, 1984. 5 Fig, 7 Tab, 12 Ref. 


Descriptors: *St. Petersburg, *Florida, *Subsur- 
face injection, *Wastewater disposal, Injection 
wells, Water quality, Subsurface storage, Chloride, 
Water reuse, Dissolved oxygen, Denitrification, 
Bacteria. 


The city of St. Petersburg is testing subsurface 
injection of treated sewage into the Floridian aqui- 
fer as a means of eliminating discharge of sewage 
to surface waters and as a means of storing treated 
sewage for future nonpotable reuse. The injection 
zone at the test site at the start of injection con- 
tained saline water with chloride concentrations 
ranging from 14,000 to 20,000 milligrams per liter 
(mg/l). Treated sewage with a mean chloride con- 
centration of 170 mg/l was injected through a 
single well for 12 months at a mean rate of 4.7 x 10 
to the Sth cu ft/day. The volume of water injected 
during the year was 1.7 x 10 to the 8th cu ft. 
Dissolved oxygen was contained in the sewage 
prior to injection. Water removed from the injec- 
tion zone during injection was essentially free of 
oxygen. Probable growth of denitrifying bacteria 
and, thus, microbial denitrification, was suggested 
by bacterial counts in water from two observation 
wells that were close to the injection well. The 
volume fraction of treated sewage in water from 
wells located 35 ft and 733 ft from the injection 
well and open to the upper part of the injection 
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zone stabilized at about 0.9 and 0.75, respectively. 
Chloride concentrations stabilized at about 1,900 
mg/l in water from the well that was 35 ft from 
the injection well and stabilized at about 4,000 m 

1 in water from the well that was 733 ft from the 
injection well. These and other data suggest that 
very little near injection-quality treated sewage 
would be recoverable from storage in the injection 
zone. (Author’s abstract) 

W85-01526 


CONTROL SOLIDS IN COOLING WATER TO 
CUT MAKEUP WUIREMENTS, 

Rexnord, Inc., yee yond wil. 

R. Osantowski, and J. 

Power, Vol. 128, No. 7, p 5. 36, July, 1984. 1 Fig, 
3 Tab. 


Descriptors: *Wastewater treatment, *Reverse os- 
mosis, Mong agers ay Cooling water, Recirculat- 
ed water, Pilot plants, Water conservation, Total 
dissolved solids, Seemteone processes. 


A pilot program is described which demonstrated 
effectiveness of reverse osmosis and electrodialysis 
in increasing the cycles of concentration of recir- 
culating water systems. Both systems were able to 
produce product water of higher quality than the 
makeup water currently used which comes from 
the Colorado River. Capital cost of a full scale 
treatment system with 75% product water recov- 
ery is estimated at $3.6 million. Annual operating 
cost would be about $822,000. The pilot study 
extended over nine months, and was conducted on 
two cooling towers, each producing 330 MW. The 
pilot scale blowdown treatment trains call for the 
collection of water for the two treatment processes 
from a return channel on the hot side of each 
cooling tower and pumping of the water into a 100 
gal tank located outside the first of two vans. After 
chemicals are added to aid in floc formation, the 
waste is pumped to a 12000 gal clarifier. The 
clarified water passes through a pressure filter con- 
taining two layers of progressively smaller media. 
Pretreated water is split into two streams and 
pumped into the second van for removal of dis- 
solved solids from the stream. The pilot study 
determined that a full size system could be operat- 
ed at a minimum total dissolved solids rejection of 
97% with 75% product water recovery. Cleaning 
of the membranes would be required once every 
three to four weeks. The major membrane foulants 
were inorganic chemicals; some organic fouling 
was also identified. (Baker-I'VI) 

W85-01538 


WASTE APPLICATION TO LAND: THE LAND- 

USE ISSUE, 

Virginia Polytechnic Inst. and State Univ., Blacks- 

burg. ag of Civil Engineering. 

W. E. Co: 

Journal of ‘Water Resources Planning and Manage- 

— Vol. 110, No. 3, p 270-284, July, 1984. 55 
ef. 


Descriptors: *Land disposal, *Land use, *Legal 
aspects, Waste disposal, Institutional constraints, 
Zoning, Legislation, Lawsuits, Political con- 
straints, Environmental effects. 


Projects for disposal of wastes by application to 
land must be implemented within a complex frame- 
work of institutional constraints, with land-use 
controls a significant component. Controls im- 
poet by local government are the most direct 
‘orm of constraint and include zoning ordinances 
and local environment controls. Local governmen- 
tal controls are especially significant where public- 
ly owned land application projects are proposed 
outside the political boundaries of the owner since 
such location is likely to generate controversy. 
The applicability of local controls to extraterritor- 
= projects varies under existing state enabling 

islation and judicial determinations. A second 

aeeens land-use constraint is the private lawsuit 
eed on property rights. Landowners have the 
legal right to be free from unreasonable interfer- 
ence with the use and enjoyment of property. The 
rights of landowners adjacent to a land application 
facility therefore act as a constraint on offsite 
impacts and have some potential to provide a basis 


for legal prohibition of such facilities. Therefore 
land use controls, both publicly and privately en- 
forced, are a determinant of the feasibility of land 
application proposals. (Author’s abstract) 
W85-01564 


ADSORPTION IN 
MENT, 

Warsaw Univ. (Poland). Inst. of Environmental 
Protection Engineering. 

W. Adamski. 

Effluent and Water Treatment Journal, Vol. 24, 
No. 6, p 225-229, June, 1984. 3 Fig, 1 Tab, 11 Ref. 


WASTEWATER TREAT- 


Descriptors: *Wastewater treatment, *Adsorption, 
*Model studies, Granular activated carbon, Chemi- 
cal reactions, Flow rate, Permeability coefficient, 
Ficks law. 


Models identifying the most important phenomena 
that occur in the adsorption process on granular 
activated carbon beds are derived and verified. It is 
important that a precise definition of the mecha- 
nisms governing these phenomena includes the pa- 
rameters describing the adsorbate, the absorbent, 
as well as the kinetics and dynamics of the process. 
Adsorption effects and diffusivity of adsorbate par- 
ticles in the GAC bed are related to concentration 
gradient and hydraulics of flow. The models pre- 
sented obey Fick’s law, include a number of empir- 
ical formulae describing mass transfer in the bed, 
and are based on the hypothesis of a diffusion layer 
adjacent to the carbon surface. The dynamics of 
the adsorption process includes flow rate, mass 
transfer coefficient hydraulic diffusion coefficient 
(D-h) and coefficient of molecular diffusion (D-m). 
Adsorption effects and, also, diffusivity of adsobate 
particles are related to the concentration gradient 
which acts in the layer adjacent to the carbon 
grain surface and to the hydro-dynamic parameters 
of the process. It is suggested to adopt the root of 
the Dm/Dh ratio as a generalized criterion for 
estimating the sorption activity of GAC beds, 
which includes the percentage of efficient colli- 
sions between adsorbate particles and adsorbent 
surface. (Baker-IVI) 

W85-01582 


FACTORS AFFECTING THE EFFICIENCY OF 
CLINOPTILOLITE FOR REMOVING AMMO- 
NIA FROM WATER, 

National Fishery Research Lab., La Crosse, WI. 
L. L. Marking, and T. D. Bills. 

Progressive Fish Culturist, Vol. 44, No. 4, p 187- 
189, October, 1982. 1 Tab, 17 Ref. 


Descriptors: *Ammonia, *Fish farming, *Clinopti- 
lolite, *Water pollution control, *Ion exchange, 
Resin, Zeolites, Nitrogen removal, Denitrification, 
Water temperature, Hardness, Hydrogen ion con- 
centration. 


Sublethal concentrations of ammonia in fish cul- 
ture systems may inhibit growth or increase the 
susceptibility of fish to other stress conditions. Ion 
exchange methods appear to have the greatest 
potential for nitrogen removal from fish culture 
systems. Clinoptilolite, a natural zeolite and ion 
exchange resin, is efficient for removing ammonia 
from water. Ammonia removal efficiency was un- 
affected by variations in temperature, but de- 
creased in hard waters, in waters of low and high 
pH, and with size of granule. Efficiency was opti- 
mum in water of 44 mg/L or less total hardness, 
near neutral pH, and for granules of 20 x 30 mesh 
size. Adsorptive capacity ranged from 3.42 to 9.12 
mg of ammonia per gram of clinoptilolite. (Collier- 
IVI) 

W85-01583 


HYBRID WASTEWATER TREATMENT 
SYSTEM USING ANAEROBIC MICROORGA- 
NISMS AND REED (PHRAGMITES COM- 
MUNIS), 

National Space Technology Labs., NSTL Station, 
MS 


B. C. Wolverton. 
Economic Botany, Vol. 36, No. 4, p 373-380, 1982. 
3 Fig, 2 Tab, 36 Ref. 
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Descriptors: *Secondary wastewater treatment, 
*Anaerobic digestion, *Reeds, Aquatic plants, 
Wastewater treatment, Organic compounds, Sul- 
fides, Costs. 


A small hybrid wastewater treatment system con- 
sisting of a sludge collecting tank and digesting 
chamber which may contain a simple septic tank, a 
covered anaerobic lagoon or a high surface area 
anaerobic digester, in series with an anaerobic 
filter-reed treatment cell containing attached mi- 
crobial filters and vascular aquatic plants was eval- 
uated and compared with a similar plant-free 
system. Rocks or vinyl core media can be used for 
the bottom microbial filter with pea vel or 
related material used on top to support vascu- 
lar aquatic plants. Wastewater from the anaerobic 
settling tank flows into the bottom of the filter cell 
then upward to near the top during the treatment 
process. The lower anaerobic portion of the filter 
continues the conversion of complex organics 
which started in the settling tank. The major gase- 
ous end products of the anerobic digestion are 
carbon dioxide and methane. Complex organics are 
broken down into simpler compounds which can 
be assimilated by the reeds. Odorous volatile sul- 
fides produced during anaerobic digestion are 
either removed by the plants or converted to non- 
volatile sulfates by aerobic microogansims near the 
surface of the filter cell, thus clarifying the final 
effluent and completing the treatment process. 
This system promises to be cost effective in both 
installation and operation and more versatile than 
present systems. It can be installed in modules with 
additional units added in series when needed for 
expansion or advanced wastewater treatment. 
(Baker-IVI) 

W85-01604 


PERFORMANCE OF AN ANAEROBIC FILTER 
FOR PURIFICATION AND METHANE PRO- 
FROM WASTE WATER OF A 
SUGAR REFINERY, 
Zurich Univ. (Switzerland). Inst. of oe Biology. 
en. 


W. Tesch, K. Schneider, and R. Bachoft 
Process Biochemistry, Vol. 18, No. 1, p 34 and 36- 
37, January/February, 1983. 3 Fig, 2 Tab, 10 Ref. 


Descriptors: *Anaerobic digestion, *Methane pro- 
duction, *Wastewater treatment, *Sugar refineries, 
*Food processing industry, *Food-processing 
wastes, Biological treatment, Biodegradation, In- 
dustrial plants, Substrates, Chemical oxygen 
demand. 


For dilute wastewater with a relatively low con- 
tent of suspended solids, such as that from food 
industries, degradation in anaerobic filters has ad- 
vantages over degradation in a completely mixed 
reactor. Waste water from a Swiss sugar refinery 
plant (COD 6000 - 13 000 mg/l O2) was success- 
fully treated in the laboratory with an anaerobic 
filter. Different support materials for the anaerobic 
filters were tested in batch type glass vessels. 
These were filled with complete culture medium 
and supplemented with Raschig glass rings and 
Leca porous clay particles of 2-5 and 10-20 mm 
diameter, respectively. The glass rings had no sig- 
nificant effect on the kinetics of growth as meas- 
ured as methane formation. The presence of the 
clay particles greatly stimulated the methane pro- 
duction rate and reduced the lag phase until gas 
production started. The anaerobic filter was run 
with clay particles of 2-5 mm diameter at different 
hydraulic retention times. With a hydraulic reten- 
tion time of 27 h, a COD removal of 75% or better 
was obtained with a maximum methane formation 
rate of 3.6 cu m/day. The treatment of the waste 
water by the anaerobic filter seems feasible for 
wo removal and methane production. (Collier- 
W85-01605 


GRANULAR ACTIVATED CARBON REGION- 
AL REACTIVATION PROJECT AT MANCHES- 
TER, NEW HAMPSHIRE, 

Manchester Water Works, NH. 

R. Beaurivage. 

Journal of the New England Water Works Asso- 
ciation, Vol. 98, No. 2, p 112-137, June, 1984. 9 
Fig, 5 Tab. 


Descriptors: *Activated carbon, *Reactivation, 
*Manchester, *New Hampshire, Recycling, 
Wastewater treatment facilities, Waste recovery, 
Costs, Feasibility. 


A study was made of costs and feasibility of using 
the Manchester fluid-bed as a regional 
reactivation facility. The 40 MGD water treatment 
facility at Manchester uses one million pounds of 
granular activated carbon to remove taste and 
odor compounds and treat any organic upsurge 
from either the current Lake Massabesic supply or 
the future Merimak River supply. The most cost 
effective method of restoring ihe adsorptive effec- 
tiveness of the carbon is on-site reactivation. Vari- 
ous tables are shown presenting data on reactiva- 
tion costs at the Manchester water works, ular 
activated carbon volumetric losses during the reac- 
tivation cycle; and test filter percent removals for 
total organic carbon, trihalomethanes and 
THMFP. A process flow diagram is offered of the 
GAC reactivation system. The approximate yearly 
reactivation requirement is listed for the twenty 
New England water utilities expected to make use 
of this reactivation system at Manchester. (Baker- 


IVI 
W85-01620 
5E. Ultimate Disposal Of Wastes 


ENVIRONMENTAL CONSTRAINTS OF 
SLUDGE APPLICATION, 

Cook Coll., New Brunswick, NJ. 

A. J. Higgins. 

Transactions of the ASAE, Vol. 27, No. 2, p 407- 
Po and 418, March-April, 1984. 12 Fig, 3 Tab, 28 
Ref. 


Descriptors: *New Jersey, *Mercer County, 
*Sludge, *Digested sludge, *Land Disposal, 
Groundwater pollution, Nitrates, Heavy metals, 
Coliform, Zinc, Copper, Soil contamination. 


Aerobically digested liquid sewage sludge was ap- 
plied to Sennen sandy loam soils, characteristic 
of the eastern coastal plain, for three consecutive 
years in Mercer County, New Jersey. Sludge was 
applied at rates of 0, 22.4, and 44.8 Mg of dry 
solids/ha in June of each year. Groundwater, soils, 
and crops were monitored for four years to estab- 
lish the effects of high rates of sludge application. 
The results indicate that application of 22.4 Mg of 
dry solids/ha of sludge is the upper limit to ensure 
protection of the groundwater quality. Annual ap- 
plication of sludge for three years at 44.8 Mg of 
dry solids/ha resulted in gross contamination of 
the groundwater by nitrate-nitrogen and other 
salts. However, no contamination of the ground- 
water by heavy metals at either loading rate was 
detected. Fecal coliform levels were low through- 
out the duration of the study. Zinc and copper 
accumulated in the A soil horizon. However, no 
accumulation occurred in the B horizon. (Author’s 
abstract) 

W85-01185 


SUBSURFACE DRAINAGE WATER QUALITY 
FROM LAND APPLICATION OF SWINE 
LAGOON EFFLUENT, 

North Carolina State Univ. at Raleigh. Dept. of 
Biological and Agricultural Engineering. 

R. O. Evans, P. W. Westerman, and M. R. 
Overcash. 

Transactions of the ASAE, Vol. 27, No. 2, p 473- 
480, March-April, 1984. 7 Fig, 6 Tab, 42 Ref. 


Descriptors: *Land application, *Animal wastes, 
*Subsurface drainage, *Water quality, Path of pol- 
lutants, Nutrients, Nitrogen, Sprinkler irrigation, 
Surface runoff, Nitrates. 


Livestock waste is often applied to land in excess 
of the nutrient needs of the crops. Water quality 
was monitored for a subsurface drainage (lateral 
flow) from small experimental plots receiving N 
from sprinkler-irrigated swine-lagoon effluent. 
Subsurface flow volumes and nutrient concentra- 
tions were observed for 20 months at the end of a 
6-yr treatment period. Irrigation applied at the 
higher rate was about one-half of the normal pre- 
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cipitation and thus represented a significant 
amount of moisture input. Nutrient transport in 
subsurface drainage resulted. Subsurface drainage 
developed when infiltrated water contacted a less 
permeable clay layer and moved laterally above 
the clay rather than vertically to groundwater. 
Surface runoff was generally less than 1 % (slope 
was less than 3 %) while subsurface drainage was 
nearly 25 % of the annual water input. Flow 
weighted NO3-N concentrations in subsurface 
drainage were 6, 18 and 27 mg/L for N application 
rates of 325, 650, and 1300 kg N/ha/y. This repre- 
sented N applications of 1:2:4 times the generally 
recommended application rate for coastal bermu- 
dagrass. The N applications at both the medium 
and the high rates resulted in subsurface drainage 
NO3-N concentrations which could contaminate 
water supplies based on the 10 mg/L drinking 
water standard. (Collier-IVI) 

W85-01196 


HEAVY METALS EXTRACTABLE FROM A 
CALCAREOUS SOIL TREATED WITH 
SEWAGE SLUDGE, 

King Saud Univ., Riyadh (Saudi Arabia). Dept. of 
Soil Science. 

A. S. Mashhady. 

Environmental Pollution (Series B), Vol. 8, No. 1, 
p 51-62, 1984. 1 Fig, 6 Tab, 23 Ref. 


Descriptors: *Sludge disposal, *Land disposal 
*Heavy metals, *Saudi Arabia, Copper, Manga- 
nese, Iron, Zinc, Calcareous soils. 


The plant-available and extractable heavy metals in 
a calcareous soil treated with sewage sludge from 
the Riyadh sewage treatment plant were investi- 
gated. Giasshouse and incubation experiments 
were carried out. Riyadh sewage sludge is appar- 
ently a good source of elements for plant growth. 
The plant-available and water-, hydrochloric acid- 
and DTPA-extractable metals found in sludge- 
treated soil were considerably higher than those 
found in soil alone. Fluctuations in the concentra- 
tions of chemically extractable metals with time 
were observed, indicating that more than one reac- 
tion process is operating and leading to more stable 
forms. Cropland use of Riyadh digested sewage 
sludge, on the calcareous soils commonly found in 
Saudi Arabia is unlikely to give rise to the heavy 
metal problems associated with disposal on acid 
soils. (Baker-IVI) 

W85-01318 


IMPACTS ON GROUNDWATER DUE TO 
LAND APPLICATION OF SEWAGE SLUDGE, 
Rutgers - The State Univ., New Brunswick, NJ. 
Dept. of Biological and Agricultural Engineering. 
A. J. Higgins. 

Water Resources Bulletin, Vol. 20, No. 3, p 425- 
434, June, 1984. 13 Fig, 2 Tab, 16 Ref. 


Descriptors: *Sludge disposal, *Land application, 
*Groundwater pollution, Heavy metals, Coliforms, 
Water pollution control, Fertilizers, Soil condition- 
ers, Nutrients. 


The effects and constraints on groundwater quality 
resulting from high application rates of wastewater 
solids as a soil conditioner and fertilizer on Sassa- 
fras sandy loam soil were demonstrated. Aerobical- 
ly digested, liquid sewage sludge was applied to 
the soil at rates of 0, 22.4, and 44.8 Mg of dry 
solids/ha for three consecutive years between 1978 
and 1981. Annual application rates of 22.4 Mg of 
dry solids/ha resulted in contamination of the 

‘oundwater beneath the test plots and immediate- 
y offsite. Annual application rates of 44.8 mg of 
dry solids/ha grossly contaminated the groundwat- 
er beneath the test plots and immediately offsite. 
Sludge application up to 44.8 Mg of dry solids/ha 
did not contribute heavy metals to groundwater 
samples taken within the test plots nor 30.5 m 
offsite. Total and fecal coliform levels were low 
throughout the study and there appeared to be no 
evidence of human coliform contamination due to 
sludge application. Application of 22.4 Mg of dry 
solids/ha of sludge is the upper limit to ensure 
protection of the groundwater quality on the site 
studied. Application rates at or slightly below 22.4 





Mg of dry solids/ha are sufficient for providing 
plant nutrients for the dent corn and rye cropping 
system used. (Moore-IVI) 

W85-01381 


5F. Water Treatment and 
Quality Alteration 


HENRY’S LAW CONSTANTS FOR THE TRI- 
HALOMETHANES: EFFECTS OF WATER 
COMPOSITION AND TEMPERATURE, 

South Australia Engineering and Water Supply 
Dept., Salisbury. State Water Labs. 

B. C. Nicholson, B. P. Maguire, and D. B. Bursill. 
Environmental Science and Technology, Vol. 18, 
No. 7, p 518-521, July, 1984. 2 Fig, 3 Tab, 11 Ref. 


Descriptors: *Trihalomethanes, *Henry’s law, 
*Water temperature, “Temperature effects, 
*Chemical composition, Air stripping, Aeration, 
Potable water, Chloroform, Bromoform, Dibro- 
mochloromethane, Dichlorobromomethane. 


Henry’s law constant, H, for a compound can be 
related to its change in concentration when 
stripped from solution by a stream of gas. Using a 
stripping vessel, H for each of the trihalomethanes 
(THMs) - chloroform, bromodichlor di- 
bromochloromethane, and bromoform - was deter- 
mined in various waters which included distilled 
water, natural potable water samples of relatively 
high dissolved salts and organic matter, and water 
to which humic acid had been added. The waters 
contained a mixture of all four THMs, each at 200 
micro g/L. The values obtained with distilled 
water were in excellent agreement with those ob- 
tained for each THM individually in distilled 
water, indicating that the constant obtained is inde- 
pendent of the presence of other THMs; i.e., ideal 
solution behavior applies at these low concentra- 
tions. The values obtained were not affected by the 
presence of other THMs or by water composition 
and were in good agreement with published and 
predicted values. In the ran ge 10-1000 micro g/L 
they were independent of concentration. The 
values obtained in distilled water can thus be used 
in the design of treatment plant aeration facilities 
for THM removal. The temperature dependence of 
H was also established; the value of H doubles 
approximately for each 10 degree C rise in temper- 
ature. (Collier-IVI) 

W85-01124 





INTRODUCTION: EVALUATING THE BENE- 
FITS AND POTENTIAL RISKS OF DISINFECT- 
ANTS IN DRINKING WATER TREATMENT, 
Environmental Protection Agency, Washington, 
DC. Criteria and Standards Div. 

J. A. Cotruvo. 

Environmental Health Perspectives, Vol. 46, p 1-6, 
December, 1982. 1 Fig, 4 Tab. 


Descriptors: *Public health, *Drinking water, 
*Disinfection, Water treatment, Oxidation, Oxi- 
dants, Chlorine, Chloramine, Chlorine dioxide, 
Ozone, Chemical reactions, Degradation products, 
Trihalomethanes. 


Probably the most significant public health meas- 
ure introduced within the last 100 years has been 
the introduction of chlorine widely as a disinfect- 
ant for drinking water. The possibility that there 
may be some disbenefits to the addition of these 
chemicals must be considered. It is essential to 
quantify any disbenefits and to minimize them 
while maximizing the beneficial side of the ques- 
tion. Three types of substances are examined: the 
disinfectants themselves (chlorine, ozone, chlora- 
mines, iodine or chlorine dioxide), the degradation 
products of those substances which are retained in 
water (chlorites, chlorates, hydrochlorites or io- 
dates), and the chemical reaction products of those 
very potent chemically active substances with the 
other materials present in the water. Specific atten- 
tion is directed toward the formation of trihalo- 
methanes and their control. (Baker-IVI) 
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WATERBORNE OUTBREAK CONTROL: 
WHICH DISINFECTANT, 

Health Effects Research Lab., Cincinnati, OH. 

E. W. Akin, J. C. Hoff, and E. C. Lippy. 
Environmental Health Perspectives, Vol. 46, p 7- 
12, December, 1982. 4 Fig, 4 Tab, 19 Ref. 


Descriptors: *Public health, *Diseases, *Water- 
borne diseases, *Disinfectants, *Water treatment, 
Chlorination, Ozonation, Chlorine dioxide, Chlora- 
mines, Disinfection, Typhoid fever, Cholera, 
Amebiasis, Shigella, Salmonella, Hepatitis A. 


Since the turn of the century, the benefits to public 
health from the disinfection of drinking water have 
been broadly recognized. In the United States, it 
was perhaps the single most important factor in 
controlling the waterborne disease typhoid fever 
and was important in limiting the number of cases 
of other diseases known to be capable of water- 
borne transmisison, i.e., cholera, amebiasis, shigel- 
losis, salmonellosis, and hepatitis A. Even though 
modern treatment has eliminated water as a major 
vehicle of infectious disease transmission, out- 
breaks still occur; the annual number has been 
increasing since 1966. Interruption in chlorination 
or failure to achieve adequate levels of chlorine 
residual is the most often identified deficiency of 
the involved water supplies. Numerous studies 
have demonstrated the ‘abality of chlorine to inacti- 
vate bacterial, viral, and protozoal pathogens when 
applied under proper conditions. However, the 
inding that chlorinated organics that are potential- 
ly carcinogenic are formed has prompted an eval- 
uation of alternative disinfectants. The viable alter- 
natives to chlorine currently under consideration 
for widespread use are ozone, chlorine dioxide, 
and chloramines. The effectiveness of each varies 
with the specific microorganisms and with experi- 
mental conditions, but generally ozone is the most 
potent of the three; chlorine dioxide is about the 
equivalent of free chlorine in the hypochlorous 
acid form but much more efficient than the hypo- 
chlorite form of free chlorine; and the chloramines 
we biocides than hypochlorite. (Collier- 
W85-01198 


TOXICOLOGICAL EFFECTS OF CHLORINE 
DIOXODE, CHLORITE AND CHLORATE, 
Ohio State Univ., Columbus. Dept. of Pharmacolo- 


gy. 

D. Couri, M. S. Abdel-Rahman, and R. J. Bull. 
Environmental Health Perspectives, Vol. 46, p 13- 
17, December, 1982. 25 Ref. 


Descriptors: *Toxicity, *Chloride dioxide, *Chlo- 
rite, *Chlorate, *Disinfection, Drinking water, Dis- 
infectants, Chlorination. 


Review of the available literature obtained from 
both acute and chronic experiments utilizing rats, 
mice and chickens treated with ClO2, Clo2e ) and 
ClO3(-) in drinking water has demonstrated alter- 
ations in hematologic parameters in all species 
tested. The effects were usually dose related and 
marked changes occurred only at the higher dos- 
ages (up to 1000 mg/L). In chronic studies, rats 
have been given ClO2 at doses of up to 1000 mg/ 
L, and NaClO2 or NaClO3 at up to 100 mg/L, in 
their drinking water for one year. Treatment 
groups receiving ClO2, ClO2(-) or ClO3(-) showed 
alterations in erythrocyte morphology and osmotic 
fragility; at higher dosages mild hemolytic anemia 
occurred. An examination of blood glutathione 
content and RBC enzymes involving glutathione 
formation showed a dose-related diminution of glu- 
tathione in chlorine compound treated groups. The 
higher oxidative capacity of the chlorine com- 
pounds resulting in the decreased erythrocytic glu- 
tathione might well be the principal biochemical 
event leading to the other hematological alter- 
ations. More recent data show that ClO2, ClO2(-) 
and ClO3(-) alter the incorporation of H3-thymi- 
dine into the nuclei of various organs of the rat. 
These data suggest the possibility of increased 
turnover cells of the gastrointestinal mucosa and 
inhibited DNA synthesis in several organs. In the 
latter category, most concern revolves around 
whether or not the apparent depression of DNA 
synthesis in the testes is associated with depressed 
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spermatogenesis and reproductive toxicity in the 
male rat. (Author’s abstract) 
W85-01199 


METABOLISM AND PHARMACOKINETICS 
OF ALTERNATE DRINKING WATER DISIN- 


‘ANTS, 
New Jersey Medical School, Newark. Dept. of 
Pharmacology. 
M. S. Abdel-Rahman, D. Couri, and R. J. Bull. 
Environmental Health Perspectives, Vol. 46, p 19- 
23, December, 1982. 5 Tab, 11 Ref. 


Descriptors: *Chlorination, *Disinfection, *Chlo- 
rine dioxide, *Toxicity, Disinfectants, Trihalo- 
methanes, Chlorites, Chlorates, Chlorides, Isotope 
studies, Drinking water. 


The chlorination of surface waters is known to 
elevate trihalomethanes; consequently, chlorine di- 
oxide (C102) is being considered as an alternative 
disinfectant. The primary products resulting from 
ClO2 disinfection of waters are chlorites (C1O2(-)) 
and chlorates (C1O3(-)). Studies in rats revealed 
that ClO2 is converted to chloride (CI(-)), ClO2(-) 
and ClO3(-). ClO2(-) and ClO3(-) are excreted as 
CK-), ClO2(-) and Ci(-), ClO2(-), ClO3(-), res 
tively. Radioactivity was rapidly absorbed from 
the gastrointestinal tract following the administra- 
tion of Cl-36 labeled ClO2 orally, and the half-life 
for the elimination of Cl-36 from the rat was 44 hr, 
corresponding to a rate constant of 0.016/hr. After 
72 hr, radioactivity was highest in plasma, fol- 
lowed by kidney, lung, and stomach. Cl-36 in 
plasma reached a peak at 2 hr and | hr after oral 
administration of labeled ClO2(-) and ClO3(-), re- 
yap oak Cl-36 excretion was greatest 24 hr after 
the administration of labeled ClO3(-), but in the 
case of labeled ClO2(-), the excretion probably 
represented saturation of the biotransformation and 
excretion pathway. A low activity in packed cells 
compared to plasma was detected in chlorate in- 
gestion, rather than an even distribution in chlorite 
treatment. Chloroform determinations in rat blood 
after one year indicated that chloroform was sig- 
nificantly higher than control in the 100 and 1000 
mg/L ClO2 groups. However, no significant 
values were observed in the 1 or 10 mg/L ClO2 
and ClO2 metabolites group. ClO2 and its metabo- 
lites are eliminated from the body more rapidly 
than chlorine, and they do not appear to increase 
trihalomethane concentrations at low dosages. 
(Author’s abstract) 
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ASSESSMENT OF MATERNAL TOXICITY, 
EMBRYOTOXICITY AND TERATOGENIC PO- 
TENTIAL OF SODIUM CHLORITE IN SPRA- 
GUE-DAWLEY RATS, 

Ohio State Univ., Columbus. Dept. of Pharmacolo- 
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D. Couri, C. H. Miller, Jr., R. J. Bull, J. M. 
Delphia, and E. M. Ammar. 

Environmental Health Perspectives, Vol. 46, p 25- 
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Descriptors: *Sodium chlorite, *Rats, *Toxicity, 
*Embryotoxicity, *Teratogenic potential, *Chlo- 
rine dioxide, Disinfectants, Embryonic growth 
stage, Chlorination, Drinking water. 


The chlorite ion is formed in water from chlorine 
dioxide treatment. The maternal toxicity, embryo- 
toxicity, and teratogenic potential of sodium chlo- 
rite were investigated in a pregnant rat model. The 
dam’s body weight, food and water consumption 
were recorded at days 1, 8, 15 and 22 of gestation 
and the dams were treated on days 8-15 with 
sodium chlorite, 0.1%, 0.5% or 2% in drinking 
water or by intraperitoneal (IP) injection of 10, 20, 
or 50 mg/kg or by gavaging with 200 mg/kg. 
Delivered fetuses were weighed, measured and 
examined for soft tissue and skeletal malformations. 
Sodium chlorite, 20 or 50 mg/kg daily IP or 
gavaging with 200 mg/kg, caused vaginal and 
urethral bleeding. Doses of 10, 20 or 50 mg/kg 
daily IP caused 0, 50 and 100% mortality of dams, 
respectively. No deaths were caused by sodium 
chlorite in the drinking water, but the dams’ body 
weight, and water and food consumption de- 
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creased during all treatments except 0.1% in the 
drinking water. Blood smears from the dams in- 
jected IP or drinking 2% sodium chlorite showed 
irregular, bizarre anc ruptured erythrocytes. Injec- 
tion of 10 or 20 mg/kg or drinking 2% resulted in 
decreased litter size and increased stillbirths and 
resorption sites. Drinking 0.1% or 0.5% sodium 
chloride did not produce any significant embryo- 
toxicity. Teratogenic effects of sodium chlorite 
were not observed with any treatment. (Collier- 
IVD 
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TOXICOLOGICAL EFFECTS OF CHLORITE 
IN THE MOUSE, 

Massachusetts Univ., Amherst. Div. of Environ- 
mental Health. 

G. S. Moore, and E. J. Calabrese. 

Environmental Health Perspectives, Vol. 46, p 31- 
37, December, 1982. 3 Tab, 30 Ref. EPA grant R- 
805-993-020. 


Descriptors: *Chlorite, *Chlorine dioxide, *Mice, 
*Toxicicty, *Disinfectants, Drinking water, Chlor- 
ination, Disinfection. 


The use of oxidants such as chlorine dioxide and 
chlorite as water disinfectants may affect erythro- 
cytes in certain high risk groups including persons 
with lowered glucose-6-p hate dehydrogenase 
(G6PD) activity. Other potential high-risk groups 
include newborns and fetuses. The potential effect 
of chlorite on newborns may be exaggerated be- 
cause newborns drink nearly three times as much 
liquid per unit of body weight than adults and they 
are hematologically sensitive to oxidants. When 
exposed to a maximum level of 100 ppm chlorine 
dioxide in their drinking water for 30 days, neither 
A/J or C57L/J mice (the A/J strain has 3 times 
the G6PD activity of the C57L/J strain) exhibited 
any hematologic changes. Chlorite exposure under 
similar conditions produced increases for red blood 
cells in osmotic fragility, mean corpuscular 
volume, and G6PD activity for both strains. Chlo- 
rite exposure at 100 ppm ClO2(-) in drinking water 
of pregnant A/J mice resulted in a significant 
decrease in the weight of pups at weaning and a 
lower average birth to weaning growth rate; there 
was no significant difference in litter size. Mice 
exposed to as much as 100 ppm sodium chlorite 
(NaClO2) in their drinking water for up to 120 
days failed to demonstrate any histopathological 
changes in kidney structure, body weight changes, 
= _— water consumption changes. (Collier- 
) 
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HEALTH EFFECTS AMONG NEWBORNS 
AFTER PRENATAL EXPOSURE TO CLO2-DIS- 
INFECTED DRINKING WATER, 

Massachusetts Univ., Amherst. Div. of Public 


Health. : 
R. W. Tuthill, R. A. Giusti, G. S. Moore, and E. J. 
Calabrese. 

Environmental Health Perspectives, Vol. 46, p 39- 
45, December, 1982. 2 Fig, 3 Tab, 18 Ref. 


Descriptors: *Disinfectants, *Chlorine dioxide, 
*Chlorates, *Chlorites, *Chicopee, *Holyoke, 
*Massachusetts, Drinking water, Chlorination, 
Public health, Epidemiology. 


Chemical treatment of drinking water by chlorine 
dioxide (C1O2) is a likely alternative mode of disin- 
fection. Two common by-products of the ClO2 
disinfection of surface water are chlorate and chlo- 
rite. These oxidants may have negative health ef- 
fects on certain high risk groups. Newborns, in 
particular, would seem to be at increased risk to 
red cell damage from oxidant stress. Infant morbid- 
ity and mortality records for Chicopee, Massachu- 
setts, from the 1940’s were compared to those 
records for Holyoke, MA, a geographically contig- 
uous and socioeconomically similar community, 
for the same time period. Chicopee used high 
levels of chlorine dioxide and Holyoke used chlor- 
ination for potable water treatment. The highest 
levels of chlorine dioxide in the Chicopee water 
supply were added in 1945 with a monthly high of 
0.56 ppm and a monthly average of 0.32 ppm. A 
Statistically significant positive association was 


found between exposure of the mother to ClO2- 
treated water during pregnancy and prematurity of 
the newborn as assessed by the attending physician 
and by a greater weight loss after birth. The rates 
of jaundice, birth defects and fetal and neonatal 
mortality did not differ significantly between com- 
munities. (Collier-IVI) 

W85-01203 


SUBCHRONIC TOXICITY OF CHLORINE DI- 
OXIDE AND RELATED COMPOUNDS IN 
DRINKING WATER IN THE NONHUMAN 
PRIMATE, 

Health Effects Research Lab., Cincinnati, OH. 

J. P. Bercz, L. Jones, L. Garner, D. Murray, and 
D. A. Ludwig. 

Environmental Health Perspectives, Vol. 46, p 47- 
55, December, 1982. 5 Fig, 7 Tab, 20 Ref. 


Descriptors: *Sodium chlorate, *Chlorine dioxide, 
*Chloramine, *Sodium chlorite, *Drinking water, 
*Toxicity, Disinfectants, Water supply, Monkeys. 


Subchronic toxicities of ClO2, NaClO2, NaClO3 
and NH2Ci were studied in the African Green 
monkeys (Cercopithecus aethiops). The chemicals 
were administered in drinking water during 30-60 
days subchronic rising dose protocols. The only 
unexpected and significant toxic effect was elicited 
by ClO2; this chemical inhibited thyroid metabo- 
lism in the animals at a dose of ca. 9.0 mg/kg/day. 
A statistically significant decrease of serum thyrox- 
ine occurred after the fourth week of — to 
100 mg/L concentration. The extent of thyroid 
suppression was dose dependent in each individual 
monkey, and was reversible after cessation of ex- 
posure. NaClO2 and NaCI0O3 failed to elicit similar 
effects in doses up to ca. 60 mg/kg/day. Also, 
NaClO4 or NH2CI did not cause T-4 suppression 
in doses of 10 mg/kg/day. The selective thyroid 
effect of ClO2 was unexplained and it appeared to 
be paradoxical since ClO2 was rapidly reduced by 
the oral and gastric secretions to nonoxidizing spe- 
cies (presumably Cl(-)). No evidence of thyroid 
effects were detected in the serum of human volun- 
teers who ingested approximately 1 mg/L of ClO2 
in drinking water as a result of routine use in the 
community water treatment process. Sodium chlo- 
rite induced dose-dependent oxidative stress on 
hematopoesis, causing decreased hemoglobin and 
red cell count and increased methemoglobin con- 
tent. At the same time, serum transaminase 
(SGPT) levels showed significant subclinical ele- 
vation. The hematologic effect of NaClO2 re- 
bounded during exposure indicating compensatory 
hemopoietic activity taking effect during oxidative 
stress. Sodium chlorate and chloramine did not 
induce detectable hematologic changes in the ani- 
mals. (Author’s abstract) 
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CONTROLLED CLINICAL EVALUATIONS OF 
CHLORINE DIOXIDE, CHLORITE 
CHLORATE IN MAN, 

Ohio State Univ., Columbus. Dept. of Pharmacolo- 


gy. 

J. R. Lubbers, S. Chauan, and J. R. Bianchine. 
Environmental Health Perspectives, Vol. 46, p 57- 
62, December, 1982. 3 Tab, 20 Ref. 


Descriptors: *Chlorine dioxide, *Chlorite, *Chlo- 
rate, *Public health, Disinfectants, Drinking water, 
Health effects, Human pathology. 


To assess the relative safety of chronically adminis- 
tered chlorine water disinfectants in man, a con- 
trolled study was undertaken. The clinical evalua- 
tion was conducted in the three phases common to 
investigational drug studies. Phase I, a rising dose 
tolerance investigation, examined the acute effects 
of progressively increasing single doses of chlorine 
disinfectants to normal healthy adult male volun- 
teers. Phase II considered the impact on normal 
subjects of daily ingestion of the disinfectants at a 
concentration of 5 mg/L for twelve consecutive 
weeks. Persons with a low level of glucose-6- 
phosphate dehydrogenase may be expected to be 
especially susceptible to oxidative stress; therefore, 
in Phase III, chlorite at a concentration of 5 mg/L 
was administered daily for twelve consecutive 
weeks to a small group of potentially at-risk glu- 


dake, 


cose-6-phosphate dehydrog sub- 
jects. Physiological impact was assessed by evalua- 
tion of a battery of qualitative and quantitative 
tests. The three phases of this controlled double- 
blind clinical evaluation of chlorine dioxide and its 
potential metabolites in human male volunteer sub- 
jects were completed uneventfully. There were no 
obvious undesirable clinical sequellae noted by any 
of the participating subjects or by the observing 
medical team. In several cases, statistically signifi- 
cant trends in certain biochemical or physiological 
parameters were associated with treatment; how- 
ever, none of these trends was judged to have 
physiological consequence. One cannot rule out 
the possibility that, over a longer treatment period, 
these trends might indeed achieve proportions of 
clinical importance. However, by the absence of 
detrimental physiological responses within the 
limits of the study, the relative safety of oral inges- 
tion of chlorine dioxide and its metabolites, chlo- 
rite and chlorate, was demonstrated. (Author’s ab- 
stract) 
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REACTION PRODUCTS OF AQUATIC HUMIC 
SUBSTANCES WITH CHLORINE, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

J. D. Johnson, R. F. Christman, D. L. Norwood, 
and D. S. Millington. 

Environmental Health Perspectives, Vol. 46, p 63- 
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Descriptors: *Chlorination, *Humic acids, *Triha- 
lomethanes, *Chlorinated hydrocarbons, Succinic 
acid, Fumaric acid, Maleic acid, Gas chromatogra- 
phy, Mass spectroscopy, Fate of pollutants, Drink- 
ing water. 


A major concern of the chlorination of aquatic 
humic materials is the ubiquitous production of 
trihalomethanes. A large number of other chlorin- 
ated organic compounds, however, have been 
shown to be formed by chlorine’s reaction with 
humic substances. in this study, humic material 
was concentrated from a coastal North Carolina 
lake and chlorinated at a chlorine-to-carbon mole 
ratio of 1.5 at pH 12. A high pH was necessary for 
complete dissolution of the humic material and for 
production of adequate quantities of oxidation and 
chlorination products for extraction, separation 
and mass spectrometric identification. After con- 
centration in ether, samples were methylated, sepa- 
rated with a 50-m OV-17 glass capillary column or 
a 25 m SP-2100 fused-silica column and identified. 
A Hewlett-Packard 5710A gas chromatograph 
interfaced to a VG Micromass 7070F double-fo- 
cusing mass spectrometer was used. Low resolu- 
tion, accurate mass measurements were made with 
a combined EI-CI source. The ability to do low 
resolution, accurate mass measurements made pos- 
sible a rapid scan function necessary for capillary 
column gas chromatography. Accurate mass meas- 
urements allowed increased confidence in the iden- 
tification of compounds, most of which are not 
available as standards. The products identified in 
these studies were chlorinated aliphatic straight- 
chain acids dominated by di- and trichloracetic 
acid and the chlorinated dicarboxylic acids: succin- 
ic, fumaric and maleic acids. Chlorinated and 
unchlorinated aliphatic mono- and dicarboxylic 
acids and unchlorinated polycarboxylic aromatic 
acids comprise the remaining bulk of the com- 
pounds identified. (Author’s abstract) 
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NONVOLATILE ORGANIC COMPOUNDS IN 
TREATED WATERS, 

Water Research Centre, Medmenham (England). 
Medmenham Lab. 

C. D. Watts, B. Crathorne, M. Fielding, and S. D. 
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Environmental Health Perspectives, Vol. 46, p 87- 
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troscopy, Isolation, High performance liquid 
chromatography, Freeze drying, Extraction. 


Over the past decade much information has been 
published on the analysis of organics extracted 
from treated water. Certain of these organics have 
been shown to be by-products of the chlorination 
disinfection process and to possess harmful effects 
at high concentrations. This has resulted in in- 
creased interest in alternative disinfection process- 
es, particularly ozonation. The data on organics 
had been largely obtained by using gas chromatog- 
raphy-mass spectrometry, which is only capable of 
analyzing, at best, 20% of the organics present in 
treated water. Research in key areas such as muta- 
genicity testing of water and characterization of 
chlorination and ozonation by-products has em- 
phasized the need for techniques suitable for analy- 
sis of the remaining nonvolatile organics. Several 
methods for the isolation of nonvolatile organics 
have been evaluated and, of these, freeze-drying 
followed by methanol extraction appears the most 
suitable. Reverse-phase HPLC was used for sepa- 
ration of the methanol extract, but increased reso- 
lution for separation of the complex mixtures 
present is desirable. In this context, high resolution 
size exclusion chromatography shows promise. 
Characterization of separated nonvolatiles is possi- 
ble by the application of state-of-the-art mass nl 
trometric techniques. Results obtained by t 
techniques have shown that the nonvolatile organ- 
ic fraction of chlorinated drinking water consists of 
many discrete compounds. Among these, some of 
the chlorinated compounds are almost certainly 
by-products of disinfection. Studies of the by-prod- 
ucts of ozonation of fulvic and humic acids isolated 
from river waters have indicated a similar propor- 
tion of nonvolatile organics. Further, ozonation 
can result in the release of compounds that are 
trapped in the macromolecules. (Author’s abstract) 
W85-01208 
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Municipal Environmental Research Lab., Cincin- 
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Environmental Health Perspectives, Vol. 46, 
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Descriptors: *Chlorine dioxide, *Trihalomethanes, 
*Chlorinated hydrocarbons, *Water treatment, 
Drinking water, Chlorination. 


Concern over the presence of trihalomethanes and 
other chlorinated by-products in chlorine-disinfect- 
ed drinking water has led to extensive investiga- 
tions of treatment options for controlling these by- 
products. Among these treatment options is the use 
of an alternative disinfectant such as chlorine diox- 
ide. Although chlorine dioxide does not react to 
produce trihalomethanes, considerable evidence 
does exist that chlorine dioxide, like chlorine, will 
produce other organic by-products. The literature 
describes chlorinated and nonchlorinated deriva- 
tives including acids, epoxides, quinones, alde- 
hydes, disulfides, and sulfonic acids that are prod- 
ucts of reactions carried out under conditions that 
are vastly different from those experienced during 
drinking water treatment. Evidence is beginning to 
emerge, however, that some by-products in these 
categories may be produced. Certain specific vola- 
tile aldehydes and halogenated derivatives as de- 
termined by the total organic halogen parameter 
are among those by-products that have been meas- 
ured. (Author’s abstract) 
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ORGANIC N-CHLORAMINES: CHEMISTRY 
AND TOXICOLOGY, 
Old Dominion Univ., 
Chemical Sciences. 
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Norfolk, VA. Dept. of 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


On chlorination in water, amino compounds are 
converted rapidly and essentially quantitatively to 
their N-chloro derivatives. Organic N-chloramines 
have not been identified in chlorinated water; this 
may be an indication of a low — stability. 
Spontaneous decomposition and photodecomposi- 
tion influence the decomposition br solutions of N- 
chloropiperidine and N-chlorodiethylamine. A 
new method for their identification in solution was 
developed which involves reaction of organic N- 
chloramines with arenesulfinic acid salts; the 
method gives high yield of stable arenesulfona- 
mides. N-chloropi agra is mutagenic by Ames 
assay in Salmonella typhimurium strain TA 100 
and does not require metabolic activation as indi- 
cated in a total body fluids analysis using CS7BL/ 
J6 mice; it is toxic to the ng with an LCSO of 
approximately 350 mg/k a 
was subjected to a modifies in vitro cell transfor- 
mation assay using diploid fibroblast cells from 
Syrian hamster fetuses. A maximum number of foci 
of 4 per dish was observed at a seeding of 5000 
cells/60 mm dish. Under similar conditions as a 
positive control assay, N-methyl-N’-nitro-N-nitro- 
soguanidine induced foci ranged from 4 to 7 per 
dish. The fact that N-chloropiperidine is mutagenic 
and transforms ian cells in vitro is not a 
basis on which to make a health assesment on 
compounds that have not yet been specifically 
identified. (Collier-IVI) 
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MUTAGENIC ACTIVITY ASSOCIATED WITH 
BY-PRODUCTS OF DRINKING WATER DIS- 
INFECTION BY CHLORINE, CHLORINE DI- 
OXIDE, OZONE AND UV-IRRADIATION, 
Rijksinstituut voor Drinkwatervoorziening, Leids- 
chendam (Netherlands). 

For primary bibliographic entry see Field 5C. 
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Descriptors: *Netherlands, *Drinking water, *Mu- 
tagenicity, *Water treatment, Mutagens, Ames 
test, Municipal water, Chlorination, Ozonation, 
Activated carbon, Water pollution effects. 


A survey of the presence of mutagenic activity in 
drinking water of 18 cities in the Netherlands 
revealed that in drinking water of 13 cities muta- 
genic activity could be demonstrated. The activity 
was detected in the Ames test after concentrating 
the organic mutagens with a XAD-4/8 procedure. 
Dose-related responses were observed with con- 
centrates ae to 0.5 to 3.0 liters of drink- 
ing water. A study of the changes in mutagenic 
activity during the preparation of drinking water in 
a few waterworks showed that breakpoint chlorin- 
ation, transport chlorination and post chlorination 
increased the mutagenic activity, while ozonation 
only reduced the activity with metabolic activa- 
tion. When adsorption on activated carbon powder 
was used, a certain reduction of mutagenic activity 
was observed. The use of activated carbon filters, 
however, removed the activity completely. The 
majority of organic mutagens present in drinking 
water concentrates were shown to be nonvolatile 
and relatively stable and probably consist of com- 
pounds with a molecular weight in the order of 
200. These mutagens are not identical to the organ- 
ics identified up till now in drinking water by 
standard gas chromatography/mass spectrometry 
analysis. Finally, a group of organic mutagens, 
which adsorbs only at pH 2-3 on XAD-4/8 (acid 
fraction), could be demonstrated in Ames-positive 
drinking waters. (Author’s abstract) 
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acids, Mutagenicity, Water pollution effects, Mu- 
nicipal water, Water treatment. 


Concentrated samples of organic material isolated 
from the finished drinking water supply of 5 U.S. 
cities were administered in mouse skin tumor initi- 
ation/promotion studies. Samples were obtained 
from Miami (groundwater containing large quanti- 
ties of natural organic chemicals), New Orleans 
(surface water source impacted by industrial 
wastes), Ottumwa (surface water contaminated by 
agricultural runoff), Philadelphia (surface water 
impacted by municipal waste), and Seattle (a pris- 
tine surface water). Non-statistically significant in- 
creased tumor incidence and reduction of mean 
time to first tumor in 4 of assays and significant 
results in the assay of the Ottumwa sample demon- 
strated the presence of tumor initiating activity in 
at least the Ottumwa sample. In further experi- 
ments, water disinfected by chlorination, ozonation 
or combined chlorine resulted in a significantly 
greater number of papillomas when compared to 
nondisinfected water. When water obtained from 
the Ohio River at different times of the year was 
assayed, no evidence of increased initiating activity 
was observed with any disinfectant. Humic and 
fulvic acids obtained from two surface waters as 
well as the commercially obtained humic acid 
were without activity in an Ames test using TA 
1535, TA 1537, TA 1538, TA 98 or TA 100 strains 
of S. typhimurium. Following treatment with a 0.8 
molar ratio of chlorine (based on carbon) signifi- 
cant mutagenic activity was observed with all 
humic and fulvic acid samples. Comparisons of the 
specific mutagenic activity of the chlorinated prod- 
ucts suggests that the commercial material might 
provide a useful model for studying health hazards 
associated with disinfection reaction by-products. 
(Collier-IVI) 
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WATER SUPPLIES IN RHODE ISLAND PAST 
TO PRESENT, 

Maguire (C.E.), Inc., Portland, ME. 

J. L. Keaney. 

Journal of the New England Water Works Asso- 
ciation, Vol. 98, No. 1, p 23-37, March, 1984. 


Descriptors: *Water supply development, *Rhode 
Island, *History, Planning, Water management, 
Administration, Water conveyance. 


Water systems are described for the communities 
of Woonsocket, Pawtucket, Providence, East 
Providence, Westerly, and Newport. In the early 
settlements in these areas, water for daily needs 
was carried to houses and shops from clear wells, 
springs, and brooks by apprentices and young 
boys. History shows that in 1772, the General 
Assembly granted charters of incorporation to 
three water companies in Providence. Each com- 
pany supplied a section of town west of the Mo- 
shassuck River through a wooden network of 
pipes. Through the mid 1880’s towns gradually 
bought out water companies and took control of 
their own water supplies. An organization of New 
England water works managers was established in 
1882. Each of the six communities has continued to 
progress in the development of their individual 
water systems and the story of each of the six is 
detailed. Currently there are over 500 public water 
systems in Rhode Island. (Baker-IVI) 
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University of Southern California, Los Angeles. 
Foundation for Cross-Connection Control and Hy- 
draulic Research. 

E. K. Springer. 

Journal of the New England Water Works Asso- 
ciation, Vol. 98, No. 1, p 38-47, March, 1984. 


Descriptors: *Water systems, *Administration, 
*Cross-connection control, Training, Legal as- 
pects, Public health, Backflow prevention. 


In some states the Health Department has in effect 
asked the local water purveyor to assume the 
responsibility for the cross-connection control pro- 
gram for both system and internal protection. In 
other states several of the water agencies have 
negotiated an arrangement whereby for pro-rata 
funding from the water agency the County Health 
Department administers the entire program. Items 
necessary for a cognizant agency to exist include a 
properly executed legal document establishing a 
cross-connection control program for the agency; 
a set of operating rules established by the agency 
under the authority of the legal document which 
calls for backflow prevention devices under certain 
conditions and that these devices must be tested in 
situ at least once a year and maintained as neces- 
sary; a list of approved backflow prevention assem- 
blies where the approval is based upon both a 
laboratory and a field evaluation program; a list of 
certified backflow prevention device testers who 
are trained and certified to perform any necessary 
maintenance and the in situ annual test; and an 
educational program which assists in the local 
training of the device testers so that they may 
become certified and explain to the technical and 
lay people who have to interface with the program 
just what the program is all about. (Baker-IVI) 
W85-01315 


INTEGER PROGRAMMING ANALYSIS OF 
THE REGIONALIZATION OF LARGE 
WASTEWATER TREATMENT AND COLLEC- 
TION SY: 


STEMS, 
Cornell Univ., Ithaca, NY. Dept. of Environmen- 
tal Engineering. 
J. P. Leighton, and C. A. Shoemaker. 
Water Resources Research, Vol. 20, No. 6, p 671- 
681, June, 1984. 8 Fig, 2 Tab, 37 Ref. 


Descriptors: *Optimization, *Integer programming 
analysis, *Regionalization, *Wastewater facilities, 
*Western Suffolk County, *New York, 
Wastewater treatment, Wastewater collection, 
Cost analysis, Political aspects, Feasibility. 


An optimization procedure is described that can 
serve to identify attractive regionalization plans for 
large wastewater treatment and collection systems. 
Potential expansion of facilities in Western Suffolk 
County, Long Island, New York is considered. A 
mixed integer programming approach is utilized. 
Each system element cost, taken as a function of 
wastewater flow, is represented by a linear vari- 
able cost plus a fixed cost. The objective is to 
minimize total cost while ensuring that all 
wastewater flow generated is treated. Political and 
administrative feasibility and the location of efflu- 
ent discharge constrain the model. The Long 
Island problem is too large to be solved with a 
standard formulation of wastewater network as a 
mixed integer programming problem. To improve 
computational efficiency, additional constraints are 
introduced on the minimum flow in each pipe and 
on the number of pipes leaving each node. Net- 
work configurations obtained for Western Suffolk 
County show that limiting development plans to 
201 regions is not cost effective. Regional solutions 
indicate a general trade-off between lower costs 
fer coastal discharge and increased groundwater 
recharge. (Author’s abstract) 
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LAMELLAR FLOWPACK CLARIFIERS FOR 
SEDIMENTATION (SCHRAGKLARER FUR 
DIE SEDIMENTATION), 

Gebrueder Sulzer A.G., Winterthur (Switzerland). 
Wasser- und Abwassertechnik. 

For primary bibliographic entry see Field 5D. 
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STABILITY IN WATER OF A NEW CHLOR- 
AMINE DISINFECTANT AS A FUNCTION OF 
PH, TEMPERATURE, AND WATER QUALITY, 
Auburn Univ., AL. Dept. of Chemical Engineer- 


ing. 

S. D. Worley, and H. D. Burkett. 

Water Resources Bulletin, Vol. 20, No. 3, p 365- 
368, June, 1984. 2 Fig, 9 Ref. 


Descriptors: *Disinfection, *Chloramines, *Calci- 
um hypochlorite, *Stability, Hydrogen ion concen- 
tration, Water temperature, Water quality, Agent 
I. 


The stabilities in water and dry storage of two 
solid-state disinfectants (3-chloro-4,4-dimethyl-2- 
oxazolidinone, agent I, and calcium hypochlorite) 
have been compared under a variety of conditions. 
Variables in the study included pH, temperature, 
and water quality. Agent I is considerably more 
stable in dry storage and in water, especially at pH 
4.5 and 7.0, than is calcium hypochlorite. This is 
true for solutions of the two compounds in sterile, 
distilled, deionized, demand-free water or in a syn- 
thetic water containing heavy organic load. Prior 
work in these laboratories concerning use of agent 
I as a disinfectant for lake water in a laboratory- 
scale treatment plant had suggested that agent I 
has considerable potential for use as an alternative 
to chlorine gas for water disinfection. The present 
work suggests that agent I is of sufficient stability 
to be of use as a solid-state disinfectant for swim- 
ming pools and for potable water for remote areas. 
(Author’s abstract) 
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TENDENCY OF A NEW WATER DISINFECT- 
ANT TO PRODUCE TOXIC TRIHALOMETH- 
AN 


Auburn Univ., AL. Dept. of Chemistry. 

S. D. Worley, H. D. Burkett, and J. F. Price. 
Water Resources Bulletin, Vol. 20, No. 3, p 369- 
371, June, 1984. 1 Tab, 11 Ref. USAF contract 
DAMDI117-82-C-2257. 


Descriptors: *Trihalomethanes, *Disinfection, 
*Agent I, Chloramines, Calcium hypochlorite, Or- 
ganic matter, Solar radiation, Toxicity, Water stor- 
age. 


A new organic N-chloramine disinfectant (3- 
chloro-4,4-dimethyl-2-oxazolidinone, agent I) has 
been compared with calcium hypochlorite as to its 
tendency to react with organic matter in water to 
produce toxic trihalomethanes. Agent I reacts 
much less readily with organic demand than does 
calcium hypochlorite. This study shows that agent 
I should be safe to use as a disinfectant for water 
containing appreciable organic load in either sun- 
light or darkness. On the other hand, calcium 
hypochlorite may not be a satisfactory disinfectant 
from the toxicity standpoint for water which con- 
tains organic load which must be stored for ex- 
tended time periods in either sunlight or darkness. 
(Author’s abstract) 
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RELATIONSHIPS BETWEEN THE POLLUT- 
ANTS IN THE SEDIMENTS AND IN THE 
WATER OF THE DELAWARE AND RARITAN 
CANAL, 

Rutgers - The State Univ., Piscataway, NJ. Coll. 
of Engineering. 

For primary bibliographic entry see Field 5B. 
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TREATMENT OF FERRUGINOUS GROUND- 
WATERS FOR RIVER AUGMENTATION IN 
THE WALLER’S HAVEN, EAST SUSSEX, 

D. Barnhoorn, and D. C. Tye. 

Journal of the Institution of Water Engineers and 
Scientists, Vol. 38, No. 3, p 217-230, June, 1984. 3 
Fig, 4 Tab, 7 Ref. 


Descriptors: *Flow augmentation, *Groundwater, 
*Water treatment, *Waller’s Haven, *England, 
Water supply development, Iron, Continuous fil- 
tration, Dissolved air flotation, Capital costs, Oper- 
ating costs. 


Low-flow river augmentation for water supply to 
Bexhill has been practiced in the Waller’s Haven 
catchment in East Sussex for about 30 years. Fer- 
ruginous groundwater is abstracted from the Hast- 
ings Beds strata at three sites, and is discharged in 
the summer to streams without any prior treat- 
ment. An extensive program of water treatment 
trials was carried out in an attempt to identify a 
process that would be economically viable for the 
reduction in iron content of the groundwater 
before its use for low-flow augmentation. The only 
processes tested that would be suitable for reduc- 
ing the iron content were continuous filtration and 
dissolved air flotation. A detailed appraisal of the 
relative capital and operating costs of a river aug- 
mentation scheme for iron reduction, and a scheme 
providing for the transmission by pipeline of un- 
treated groundwater to the water treatment works, 
downstream at Hazards Green, demonstrated that 
the augmentation scheme would be viable. 
(Moore-IVI) 
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POTABLE WATER: COST EFFECTIVE TREAT- 
MENT AND CONTROL, 

C. B. Buckley. 

Journal of the Institution of Water Engineers and 
Scientists, Vol. 38, No. 3, p 259-271, June, 1984. 6 
Fig, 4 Tab, 10 Ref, 1 Append. 


Descriptors: *Water treatment, *Cost analysis, 
*Potable water, Water quality control, Optimiza- 
tion, Monitoring, Chemical treatment, Filtration, 
Backwash, Maintenance, Planning. 


An approach is presented for optimizing the costs 
of potable water treatment and quality control by 
the rationalization of the process throughout the 
sequence of abstraction, storage, treatment and 
subsequent distribution. The setting of perform- 
ance indicators at all stages of the treatment proc- 
ess is of paramount importance. The addition of all 
treatment chemicals must be precisely controlled, 
and their point of application optimized. Filter 
performance, including the backwashing cycle, 
must be the subject of continuing appraisal to 
ensure that operational and quality objectives are 
optimized. Planning maintenance and calibration 
schedules are essential if all equipment is to be 
operated and used with the necessary degree of 
confidence. Treatment chemical and allied materi- 
als should be placed on a central purchase con- 
tract. Monitoring can be extremely cost-effective 
in terms of treatment and process control, and is 
essential for managing resources and planning. 
(Moore-IVI) 
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COOLING-WATER TREATMENT FOR CON- 
TROL OF SCALING, FOULING, CORROSION, 
S. D. Strauss, and P. R. Puckorius. 

Power, Vol. 128, No. 6, p S1-S24, June, 1984. 26 
Fig, 15 Tab, 31 Ref. 


Descriptors: *Cooling water, *Corrosion, *Water 
treatment, *Scaling, *Fouling, Bacteria, Fungus, 
Dispersants, Sludge, Heat exchangers, Biofouling, 
Surfactants, Chemical reactions. 


The essence of cooling-water systems consists of 
plant heat exchange equipment and the water that 
passes through it to remove heat from process 
fluids. In once-through systems, the cooling water 
passes through the heat exchange equipment only 
once. Such systems are the simplest, and are still in 
extensive use in certain areas. The trend is, howev- 
er, away from such systems as they contaminate 
and use large volumes of water and their problems 
are difficult to treat effectively and economically. 
Both closed and open recirculation systems are 
defined. Problems of deposit formation are usually 
divided into two types, fouling and scale. Calcium 
carbonate is by far the most common scale found 
in cooling water systems, resulting from the break- 
down of calcium bicarbonate. Scale also arises 
from calcium sulfate, calcium phosphate and mag- 
nesium silicate. Preventive measures for calcium 
scale are discussed. Biological problems are cre- 
ated by both large and microscopic organisms. The 
former is the fouling that results from large plant 





and animal organisms, and usually affects steam- 
condensing units. Biological fouling problems asso- 
ciated with desulfovibrio, nitrifying bacteria, and 
fungus are considered. Control methods include 
the use of chemical treatment, thermal backwash 
and screening or other mechanical means. Corro- 
sion can be controlled through the use of various 
inhibitors. (Baker-IVI) 
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INTERACTION BETWEEN HUMIC SUB- 
STANCES AND SOME TRACE METALS IN 
COAGULATION, 

Warsaw Univ. (Poland). Inst. of Environmental 
Protection Engineering. 

M. Swiderska-Broz. 

Effluent and Water Treatment Journal, Vol. 24, 
No. 6, p 218-224, June, 1984. 6 Fig, 4 Tab, 20 Ref. 


Descriptors: *Humic acids, *Heavy metals, *Co- 
agulation, *Water treatment, Chemical reactions, 
Acidity, Lead, Nickel, Zinc, Copper, Hydrogen 
ion concentration, Ferric sulfate, Alum. 


The presence of humic substances in natural waters 
contaminated with heavy metal ions is responsible 
for the formation of metal-organic complexes. To 
establish removal of lead, copper, zinc and nickel 
ions by coagulation as a function of pH, experi- 
ments were made involving model solutions and 
water samples from the Odra River containing 
either natural concentrations of these ions or addi- 
tion of these ions and also humic acids. Metal- 
organic complexes were easily formed for lead and 
copper, whereas the efficiency of these reactions 
for zinc and nickel proved minimum. The influ- 
ence of organic ligands was greatest at pH 6.0. 
Alum and ferric sulfate were used as coagulants 
and were dosed to water after pH adjustment 
ranging from pH 3.0 to 12.0. Removal of colored 
matter obtained by alum coagulation is higher than 
that by ferric sulfate coagulation. Ferric sulfate 
produces colored chelates and cannot be recom- 
mended for coagulation, when humic acids are 
present. Both processes tend to remove colloidal 
and sparingly soluble fractions of humic acids. 
Al(3+) and Fe(3+) ions are removed together 
with humic acids. (Baker-IVI) 
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FUNDAMENTALS OF CHLORINATION, 
Massachusetts Metropolitan District Commission, 
Southborough. Water Div. 

G. M. Foss. 

Journal of the New England Water Works Asso- 
+ Vol. 98, No. 2, p 189-196, June, 1984. 5 
Ref. 


Descriptors: *Chlorination, ‘*History, *Water 
treatment, Drinking water, Disinfection, Safety, 
Chlorine, Chemical reactions. 


Chlorination of public water supplies to prevent 
waterborne disease from spreading was used as an 
emergency measure since about 1850. The first 
attempt to chlorinate a public water supply as 
normal practice was in 1909. Due to the instability 
of the storage of the hypochlorite used, the prac- 
tice of chlorination did not grow until about 1912, 
when the first facilities for feeding gaseous chlo- 
rine were developed. Beginning in 1915, the use of 
chloramines as a primary disinfectant grew when it 
was recognized that they provided a more stable 
residual form and reduced the taste and odors 
associated with free chlorine. Both free and com- 
bined chlorine residuals can be determined by vari- 
ous methodologies. Chlorine in commerce is a 
liquified gas under pressure shipped in containers 
having both a liquid and gaseous phase. Chlorine 
containers should be handled carefully during 
loading and unloading and should be stored in a 
cool, dry place which is not subject to intense heat 
sources. When long pipe lines for chlorine must be 
used it must be remembered that chlorine expands 
0.15% in volume for every degree of temperature 
increase. After the chlorine solution leaves the gas 
dispenser or metering device it can be transported 
through rubber lined steel pipe, Schedule 80 PVC, 
or rubber hose to the discharge point. Maintenance 
of chlorination equipment is of the utmost impor- 
tance to assure uninterrupted operation, operator 
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safety, and protection of the treatment facility. 
(Baker-IVI) 
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REGIONAL TENSIONS COMPLICATE 
SEARCH FOR AN ACID RAIN REMEDY, 

R. L. Stanfield. 

National Journal, Vol. 16, No. 18 p 860-863, May 
5, 1984. 1 Fig. 


Descriptors: *Acid rain, *Political aspects, *Eco- 
nomic aspects, Planning, Water pollution preven- 
tion, Electric power industry, Coal, Decision 
i Sulfur, Air pollution, Utilities, Environ- 
mental Protection Agency. 


Regional tensions about the source of acid rain and 
who should pay to control it run high. The Mid- 
west appears to be the source of the acid rain that 
falls on New England, but alleviating the problem 
could either be disastrous for the Midwest’s econo- 
my or expensive for the South and West, which 
neither contribute to New England’s problem nor 
are now victims themselves of acid rain. Economic 
tensions occur in part because the high sulfur coal 
burned by the midwestern utilities is mined in the 
Midwest. A switch to low sulfur coal, mined 
mostly in the West, could boost that region’s econ- 
omy at the expense of the Midwest. The cost of 
reducing sulfur emissions will be huge - as high as 
$5 billion a year, regardless of who pays. Many 
politicians are urging for additional research before 
reaching any conclusions about the appropriate 
solution. The costs versus the benefits of reducing 
acid rain are the subject of much debate. Industrial 
lobbyists, who oppose controls, say they are not 
sure a problem exists. The American Public Power 
Association supports controls because it believes a 
federal response to acid rain is inevitable and it 
wants to participate in drafting any control pro- 
gram. One approach attracting much attention in 
the House reflects the concerns of the Midwest. 
First, the plan would help the polluters pay for 
reducing emissions by setting pes trust fund sup- 
ported by a tax on electricity that is generated in 
the 48 contiguous states. Second, there would be 
an attempt to preserve the high sulfur coal industry 
by mandating devices to remove sulfur rather than 
rmitting polluters to switch fuels. House bill 
(HR 5314) would tackle emission reduction in two 
phases. Prior to 1990, the 50 biggest sulfur emitters 
among electric utilities, located in 14 midwestern 
and southern states, would have to reduce emis- 
sions by 6 million tons by installing filtering de- 
vices called scrubbers which would allow them to 
continue to burn high sulfur coal. From 1990-1995 
the 48 contiguous states would have to reduce 
sulfur emissions from all sources by another four 
million tons. (Baker-IVI) 
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EROSION OF EARTH COVERS USED IN 
SHALLOW LAND BURIAL AT LOS ALAMOS, 
NEW MEXICO, 

Los Alamos National Lab., NM. 

J. W. Nyhan, G. L. Depoorter, B. J. Drennon, J. 
R. Simanton, and G. R. Foster. 

Journal of Environmental Quality, Vol. 13, No. 3, 
p 361-366, July-September, 1984. 5 Fig, 2 Tab, 19 
Ref. DOE contract W-7405-Eng. 


Descriptors: *Underground waste disposal, *Ra- 
dioactive wastes, *Soil erosion, *Los Alamos, 
*New Mexico, Rainfall, Infiltration, Leaching, 
Universal Soil Loss Equation, Vegetation. 


The most popular method currently in use for 
disposing of low-level radioactive wastes is shal- 
low land burial. After waste materials are placed in 
the trenches, current management practices range 
from simple backfilling of the trench to more 
elaborate installation of multilayered trenchcaps 
and revegetation programs. The most serious prob- 
lems arise in relation to water management as 
water comes into contact with the buried wastes 
either from infiltration of precipitation or from 
trench cap erosion leading to the exposure of the 
buried waste. The water balance and erosional 
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behavior of burial trench caps were investigated 
under several cover conditions. Eight 3.05 by 10.7 
m plots were installed with bare soil, tilled, and 
vegetated surface treatments on a 15 by 3 m trench 
cap constructed from soil and crushed tuff layers. 
A rotating boom rain simulator was used to esti- 
mate the soil erodibility and cover management 
factors of the USLE for this trench cap and for 
two undisturbed plots with natural vegetative 
cover. The hydrograph and sedigraph measure- 
ments demonstrated that antecedent soil water 
content of the surface soils significantly affected 
infiltration and erosion rates for all erosion plots. 
Values of runoff/precipitation ratios were much 
lower on the plots with natural cover than plots on 
the highly disturbed trench cap. Soil losses from 
the plots were influenced more by variations in 
sediment concentrations than by discharge rates. 
Variation in soil loss between replicated plot treat- 
ments was less on the trench cap plots than on the 
natural plots. Soil loss from the plots with natural 
cover was about 2% of that from the cultivated 
plots on the trench cap, and the soil loss from plots 
with the bare soil and barley cover treatments on 
the trench cap had 66 and 33% respectively of the 
soil loss from the cultivated plots. Soil loss ratio 
values for the barley plots on the trench cap were 
about 20 times larger than corresponding soil loss 
ratios for the natural plots. (Baker-IVI) 
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MINED LAND RECLAMATION USING POL- 
LUTED URBAN NAVIGABLE WATERWAY 
SEDIMENTS: I. TRACE METALS, 

Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 
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MINED LAND RECLAMATION USING POL- 
LUTED URBAN NAVIGABLE WATERWAY 
SEDIMENTS: II. ORGANICS, 

Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

For primary bibliographic entry see Field SB. 
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MINED LAND RECLAMATION USING POL- 

LUTED URBAN NAVIGABLE WATERWAY 

SEDIMENTS: III. EXPERIENCE AT A DEM- 

ONSTRATION SITE, 

Argonne National Lab., IL. Energy and Environ- 

mental Systems Div. 

A. Van Luik, and W. Harrison. 

Journal of Environmental Quality, Vol. 13, No. 3, 

p 423-431, July-September, 1984. 5 Fig, 2 Tab, 25 
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Descriptors: *Mine wastes, *Land reclamation, 
*Sediments, *Ottawa, *Illinois, Trace metals, Lysi- 
meters, Soil water, Water pollution sources, Water 
pollution control. 


Eroding ridges of acidic coal-mine spoil near 
Ottawa, Illinois were leveled to form a gently 
sloped raised plateau. Four test plots were con- 
structed. One served as control while the other 
three treatment plots received a 0.9 m thick cover 
of dredged material. Two treatment plots received 
lime application and all plots were seeded with a 
grass mixture. Porous ceramic cup soil water sam- 
plers were installed at two levels in the control 
plot and at three levels in the treatment plots, 
corresponding with dredged material, the dredged 
material/mine spoil interface, and the underlying 
mine spoil. Nineteen water quality parameters 
were monitored during the four yr study period. 
The near surface soil water in the control plot 
deteriorated with respect to pH during the first 2 
yr and stabilized thereafter. The deeper control 
plot samples showed no significant change in soil 
water quality. The dredged material soil-water pH 
decreased slightly after placement, with the onset 
of lush vegetative growth. The solutions collected 
from the dredged material/mine spoil interface 
were neutralized during the first 2 yr of study, and 
dissolved trace metal levels dropped significantly 
during the first and succeeding years. The applied 
dredged material has significantly ameliorated the 
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acidity and trace metal levels of water in the 
underlying mine spoil, and appears to be an effec- 
tive and safe reclamation medium, under proper 
use and management. (Baker-IV1) 
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EFFECTS OF WHITE AMUR (CTENOPHAR- 
YNGODON IDELLA) ON A FLORIDA LAKE: A 
MODEL, 

Florida Univ., Gainesville. School of Forest Re- 
sources and Conservation. 

K. C. Ewel, and T. D. Fontaine. 

Ecological Modelling, Vol. 16, No. 2/3/4, p 251- 
273, August, 1982. 15 Fig, 6 Tab, 18 Ref. 


Descriptors: *Model studies, *Eutrophication, 
*Lake Conway, *Florida, *White amur, Water 
quality, Biomass, Algae, Computer models, Pro- 
ductivity, Simulation, Fish stocking. 


The Lake Conway model was formulated as a 
structure that would incorporate general physical 
characteristics of the lake, in order to predict long 
term changes in major groups of organisms rather 
than in individual species within the community. 
The model contains 21 state variables, is pro- 
grammed in Continuous System Modeling Pro- 
gram, and simulates the effects of white amur on 
the lake over a 10 yr period. The model predicts 
that stocking white amur will decrease lake pro- 
ductivity and respiration, increase epipelic algae 
biomass for two years, and increase biomass of 
benthic invertebrates and biomass and number of 
secondary predator fish for at least nine years. 
Water quality, as defined by submersed macro- 
phyte abundance, phytoplankton biomass, ortho- 
phosphate in the epilimnion, and amount of dead 
particulate organic matter in the water column, 
increases during the 10 yr simulation. Rates of 
phosphorus flows between live organic matter and 
interstitial water increase. Because of the nature of 
white amur growth and assimilation rates, simulat- 
ed grazing impact is heaviest three years after 
stocking. Carbon flow through both grazing and 
detritus food chains increases in the simulation, in 
spite of decreased photosynthesis. By introducing 
an herbivore that eats a wide variety of aquatic 
macrophytes, water quality in general may im- 
prove and there may be an increase in secondary 
predator fish, a category that includes several sport 
fish. These results provide an index to the sensitivi- 
ty of the model. The usefulness of models such as 
this in assisting with planning and impact analysis 
supports the need for a more holistic and quantita- 
tive approach to lake analysis. (Baker-IVI) 
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COFLOCCULATION OF ALGAE AND CLAY 

TO CLARIFY TURBID IMPOUNDMENTS, 

Technion - Israel Inst. of Tech., Haifa. 
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Journal of Soil and Water Conservation, Vol. 39, 
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Descriptors: *Impoundments, *Coflocculation, 
*Turbidity, *Clay, *Algae, Water quality control, 
Flocculation, Algae control, Cycling nutrients, 
Costs, Sedimentation. 


Two pairs of comparable turbid ponds were select- 
ed to test the practicality of algal-clay cofloccula- 
tion as a means of clarifying turbid ponds. One 
pond of each pair was fertilized with nitrogen and 
phosphorus. The other was left as an unfertilized 
control. Algal growth was induced in both fertil- 
ized ponds, leading to a significant reduction of 
turbidity. The sedimentation of the algal-clay clus- 
ters removed clay, algae, and nutrients from the 
water column. Significant removal of suspended 
matter occurred when algal growth was enhanced 
by fertilizer applications. Still lacking, however, is 
knowledge of the optimal rates or timing of nutri- 
ent additions. Long-range effects are not known. 
Except for rapidly flushed systems, it seems likely 
that added nutrients will have a significant carry 
over effect through nutrient cycling between 
bottom sediments and the overlying water column. 
Concerning cost factors, the application cost of the 
low dosage of fertilizers is certainly lower than the 
equivalent cost for a large gypsum dosage. Also 


noted is that the increased primary production 
resulting from fertilization should enhance fish 
anya (Baker-IVI) 
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STORM RUNOFF AND WATER QUALITY ON 
THREE EPHEMERAL WASHES IN THE 
PRICE RIVER BASIN, UTAH, 

Unitex Corp., Salt Lake City, UT. 

For primary bibliographic entry see Field 5C. 
W85-01325 


RISK-RELIABILITY PROGRAMMING FOR 
OPTIMAL WATER QUALITY CONTROL, 
California Univ., Davis. Dept. of Civil Engineer- 
ing. 

SP. Simonovic, and G. T. Orlob. 

Water Resources Research, Vol. 20, No. 6, p 639- 
646, June, 1984. 6 Fig, 4 Tab, 21 Ref. 


Descriptors: *Water quality management, *Reser- 
voir operation, *Multipurpose reservoirs, *New 
Melones Reservoir, *California, Water quality 
standards, Flood control, Fisheries, Irrigation, 
River flow. 


A risk-reliability programming approach is devel- 
oped for optimal allocation of releases for control 
of water quality downstream of a multipurpose 
reservoir. Additionally, the approach allows the 
evaluation of optimal risk/reliability values. Risk is 
defined as a probability of not satisfying constraints 
given in probabilistic form, e.g., encroachment of 
water quality reservation on that for flood control. 
The objective function includes — pro- 
duction losses that are functions of water quality, 
and risk-losses associated with encroachment of 
the water quality control functions on reservations 
for flood control, fisheries, and irrigation. The 
approach is demonstrated using data from New 
Melones Reservoir on the Stanislaus River in Cali- 
fornia. Results indicate that an optimum water 
quality reservation exists for a given set of quality 
targets and loss functions. Additional analysis is 
presented to determine the sensitivity of optimiza- 
tion results to agricultural production loss func- 
tions and the influence of statistically different 
river flows on the optimal reservoir storage for 
water quality control. Results indicate the depend- 
ence of an optimum water quality reservation on 
agricultural production losses and hydrologic con- 
ditions. (Author’s absatract) 

W85-01336 


INTERNATIONAL RIVER BASIN MANAGE- 
MENT. 


World Health Organization, Copenhagen (Den- 
mark). Regional Office for Europe. 

J. I. Waddington. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 1-11, 1984. 1 Tab, 19 Ref. 


Descriptors: *International agreements, *Water 
quality, *River basin management, Water pollution 
control, Environmental effects, Political aspects, 
Riparian waters, Water diversion, Water resources 
development. 


With growing volumes of sewage and industrial 
wastes being discharged to international rivers, the 
effects on downstream riparian countries are clear- 
ly increasing at a time when they are themselves 
requiring more water for their own use. Deteriora- 
tion of water quality may be exacerbated by im- 
poundment or diversion of water by the upstream 
country. The river flow and sediment regime may 
be substantially affected by upstream changes in 
land use or the constructions of barrages. There 
are political difficulties in reaching agreement on 
water quality management between the very differ- 
ent interests of upstream and downstream riparian 
countries. Problems in relation to transboundary 
water quality are multiplying as pressures on limit- 
ed water resources increase. Micro-pollutants in 
water, sediments and biota are of particular signifi- 
cance. Sporadic pollution causes special difficul- 
ties. Even though there are special difficulties in 
relation to transboundary water problems, coop- 
eration among riparian countries will undoubtedly 
intensify, albeit slowly and often in a less than 
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systematic way. Each potential opportunity should 

grasped as it occurs and — efforts made to 
ensure that the various elements should be progres- 
sively incorporated into an overall collaborative 
framework which can eventually form the basis for 
national river basin management. (Moore-IVI) 
W85-01388 


RIVER QUALITY ASSESSMENT AND MONI- 
TORING OF THE DANUBE - AN EXAMPLE 
OF INTERNATIONAL COOPERATION, 
Bundesanstalt fuer Wasserguete, Vienna (Austria). 
For primary bibliographic entry see Field 6E. 
W85-01389 


DISPOSAL OF DRAINAGE WATER FROM IR- 
RIGATED ALLUVIAL PLAINS, 

Taylor (John) and Sons, London (England). 

J. F. Robson, R. F. Stoner, and J. H. Perry. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 41-55, 1984. 7 Fig, 1 Tab. 


Descriptors: *Alluvial plains, *Irrigation effects, 
*Drainage water, *Saline water, Iraq, Pakistan, 
Tigris-Euphrates Outfall Drain, Indus Plain, 
Drainage systems, Water pollution control, 
Tubewells. 


An important side effect of irrigation development 
on alluvial plains is an increase in saline inflow to 
the groundwater. Drainage water salinity may 
vary considerably depending on the salinity of the 
irrigation water, the residual salt concentrations in 
the soil, and the salinity conditions of the ground- 
water reservoir being tapped. Four methods of 
disposal for saline drainage water include disposal 
into the sea, into rivers, into canals, and into natu- 
ral depressions or man-made evaporation basins. 
Drainage problems that occur on plains contained 
between two rivers are illustrated using the Tigris 
and Diyale Rivers as they contain the plain imme- 
diately north of Baghdad. Figures from 1979 give a 
salinity level in the lower Euphrates at Nasiriyah 
of 1,700 mg/I, an increase of about 800 mg/I in 
nine years. The basis of the long term solution is to 
stop all but a very limited amount of saline drain- 
age water from being discharged into either the 
Tigris or Euphrates and centers on the Tigris- 
Euphrates outfall drain (TEOD) which would col- 
lect the drainage water from some 1.4 million ha of 
irrigated land. This would involve extending the 
TEOD at its southern end to the Shatt al Basrah 
crossing the Euphrates in an inverted siphon. A 
series of subsidiary link drains would feed the 
drainage water either into existing depressions or 
the lower reaches of the Shatt al Arab. Over most 
of the lower Indus plain, aquifer conditions are 
such that tubewells can be successfully used for 
field drainage. The need for a main outfall system 
together with tubewell or buried pipe field drains 
was recognized in the mid-1960s. Two major out- 
fall drains were proposed, one on the Indus right 
bank and one on the left bank. (Baker-IVI) 
W85-01392 


COSTS AND BENEFITS OF ESTUARINE AND 
COASTAL POLLUTION CONTROL, 

Taylor (John) and Sons, London (England). 

For primary bibliographic entry see Field 6B. 
W85-01394 


APPLICATION OF THE EUROPEAN COM- 
MUNITIES DIRECTIVE ON DANGEROUS 
SUBSTANCES TO LIST Il SUBSTANCES IN 
THE U. K., 

Water Research Centre, Stevenage (England). 

G. Mance, and A. R. O’Donnell. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 159-169, 1984. 2 Tab, 23 Ref. 


Descriptors: *Water quality control, *Manage- 
ment, *Standards, Heavy metals, Water use, Deci- 
sion making, Water pollution control. 


The Europeans Communities Dangerous Sub- 
stances Directive requires the Member States to 
reduce pollution by List II substances by setting 
limit values on the basis of environmental quality 





Siete (EQO). The EQO approach to water 
a uality management is disc and the terms 
QO and environmental equality standard (EQS) 
are defined. A proposed list of water uses is pre- 
sented. The derivation of EQSs for each use is 
discussed and the EQS values pos posed for six list 
II substances are reported. An EQO is a qualitative 
statement of the management aim for a particular 
water body. In practical terms it is almost impossi- 
ble for the EQO to be expressed other than in 
terms of the uses that are or will be made of a body 
of water. The EQO specified for any single body 
of water should take into account the use required 
of any water body into which that water will 
subsequently discharge. The derivation of stand- 
ards for the protection of fish, shellfish and other 
aquatic life is based on input from laboratory toxic- 
ity tests, comparison with field data, and applica- 
tion of findings. (Baker-IVI) 
W85-01399 


RELATING pot a ag CONTROL PARAM- 
ETERS TO RIVER QUALITY OBJECTIVES 
USING A GENERALISED CATCHMENT SIMU- 
LATION MODEL, 

Thames Water Authority (England). Northern 
Div. 

K. Bowden, and S. R. Brown. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 197-206, 1984. 3 Fig, 4 Tab, 9 Ref. 


Descriptors: *River Wey, *England, *Simulation, 
Peso pollution control, Water quality standards, 
— models, Wastewater disposal, Effluents, 

ent area, Model studies. 


A computer model has been developed which 
combines a simulation based approach with the 
modular logic of the steady-state catchment ap- 
proach, and provides facilities for calibration and 
verification of simulated data against observed 
data. Temporal correlation of simulated variables 
(e.g. flow and concentration) is also possible. This 
model has been used to study the River Wey basin 
with a view to assessing the impact of twelve 
significant sewage effluent discharges upon the 
river, to identify where action is needed to restore 
and maintain the quality of the River Wey and its 
tributaries, and to seek a solution combining the 
various options of revising sewage works’ operat- 
ing targets and making improvements to work’s 
performance. This study having been completed, 
the preferred options have been identified and are 
being put forward for discussion within the 
(Thames River) Authority. (Author’s abstract) 
W85-01402 


CADMIUM BALANCE AND RESTORATION 
STRATEGY FOR A RIVER BASIN, 
Ruhrverband, Essen (Germany, F.R.). 

For primary bibliographic entry see Field 5D. 
W85-01409 


OPERATIONAL RIVER WATER QUALITY 
MANAGEMENT, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

P. W. Jowitt, J. P. Lumbers, M. B. Beck, and W. 
O. Jenkins. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 381-392, 1984. 5 Fig, 14 Ref. 


Descriptors: *Water quality management, *Fuzzy 
logic, ‘*Operational control, ‘*River basins, 
Wastewater treatment, Model studies, Objectives, 
Resources management. 


There has been a rapid increase in the various 
demands made on surface waters for water abstrac- 
tion and the assimilation of wastewater discharges. 
This has resulted in a need to establish flexible 
operational control hierarchies reflecting conflict- 
ing uses of surface waters and overall basin econo- 
my. The advantages of operational control will not 
be realized without a rational means of assessing 
and controlling system performance against a 
framework of multiple ill-defined river basin objec- 
tives. Fuzzy logic is suggested as the vehicle for 
such control. Dynamic models could be used as a 
predictive tool to link downstream river quality to 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


wastewater treatment plant performance. Fuzzy 
logic would be used firstly in formulating global 
river basin objectives and translating them into 
required operational models for each of the ele- 
ments concerned. Secondly, fuzzy logic could be 
employed as vehicle for assessing the degree of 
success or failure of management performance 
against global objectives and, when necessary, 
identifying appropriate actions which best satisfy 
the conflicting interests of users of the river 
system. (Moore-IVI) 

W85-01414 


WATER QUALITY MODELLING OF THE 
RIVER RHINE AND ITS TRIBUTARIES IN RE- 
LATION TO SANITATION STRATEGIES, 
oe Lab., Delft (Netherlands). Envi- 
ronmental Hydraulics Branch. 

J. A. Van Pagee. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 393-406, 1984. 10 Fig, 4 Tab, 13 Ref. 


Descriptors: *Water quality, *Model studies, 
*River Rhine, ‘*Netherlands, Eutrophication, 
Wastewater treatment, Water quality control, Nu- 
trients, Biological wastewater treatment. 


Modelling techniques can be used to evaluate and 
predict the influence of sanitation measures for 
domestic and industrial wastewater loads in the 
River Rhine drainage area. Because of serious eu- 
trophication problems in the Dutch fresh water 
lakes that are fed by the River Rhine, special 
attention is given to the quantification of sanitation 
measures that can reduce the nutrient concentra- 
tions. As a base for modelling the River Rhine 
water quality, a one-dimensional steady-state 
model MODQUAL (a modified version of the 
QUAL-II model) was developed ard applied on 
the river system downstream of Lake Constance, 
including the main tributaries Neckar, Main and 
Mosel and the Dutch branches [Jssel, Lek and 
Waal. The development of wasteloads and the 
introduction of biological (secondary) treatment 
since 1973, has resulted in a significant improve- 
ment of water quality components such as DO, 
BODS, COD, Kjeldahl-N and NH4-N. The influ- 
ences of tertiary treatment directed on nitrogen or 
phosphorus removal and the introduction of phos- 
phate-free detergents are quantified for various 
hydrological conditions. A crucial question in the 
study of water quality modeling of the River 
Rhine is the accuracy of predictions. As most input 
data for the model are based upon data without 
any specification of its accuracy, a simple quantifi- 
cation of errors for predictive simulations is impos- 
sible. (Moore-IVI) 

W85-01415 


SIGNIFICANCE OF WATER QUALITY PA- 
RAMETERS FOR DECISION-MAKING IN 
WATER POLLUTION CONTROL - A CASE 
STUDY: LAKE PAIJANNE IN FINLAND, 
National Board of Waters, Helsinki (Finland). 

H. Nyroos. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 407-418, 1984. 6 Fig, 1 Tab, 16 Ref. 


Descriptors: *Lake Paijanne, *Finland, *Decision 
making, *Water pollution control, Water quality, 
Water resources development, Municipal 
wastewater, Pulp and paper industry, Toxicity, 
Cost-benefit analysis, Water use. 


Estimation of water quality impacts plays an im- 
portant role in the planning of water pollution 
control. In this paper the connection of water 
quality aspects with the rest of the planning proce- 
dure is examined in the light of a case study area, 
Lake Paijanne in Finland. For this area an integrat- 
ed water resource development plan was made by 


the Finnish water authorities. In order to diminish- - 


the adverse effects resulting from effluents of pulp 
and paper mills and municipalities, different pollu- 
tion control alternatives were drawn up. Next, 
forecasts about the development of water quality 
in different alternatives were made. The most im- 
portant parameters from the point of view of the 
different modes of water utilization were taken 
into account. These parameters were oxygen, 
phosphorus, COD, lignin and color. In addition, in 
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assessing the impacts, toxicity of effluents was 
taken into consideration. The impacts of these pa- 
rameters on the usability and utilization of water 
areas were analyzed. The forecasts of impacts on 
vacation settlement, water supply and fisheries 
were made. In the comparison of the alternatives, 
numerous intangible factors were involved. In the 
assessment of the alternative the costs of water 
pollution control measures, the benefits and the 
adverse effects were taken into consideration. The 
impacts of intangible factors were assessed in each 
alternative by comparing the water use possibilities 
with the goals that had been set. (Author’s ab- 
stract) 

W85-01416 


WATER QUALITY MANAGEMENT IN SA- 
KARYA RIVER BASIN: I. PLANNING PHASE, 
Technical Univ. of Istanbul (Turkey). Dept. of 
Environmental Engineering. 

I. E. Gonenc, D. Orhon, and R. Artan. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 435-441, 1984. 3 Fig, 4 Ref. 


Descriptors: *Sakarya River Basin, *Turkey, 
*Water quality management, *Planning, Water re- 
sources development, Monitoring, River basins, 
Water pollution control, Effluents, Model studies. 


In order to develop a better understanding of 
water resources management and to explore the 
possibilities of integrated river basin management 
as the foundation of comprehensive management 
of the national water resources for all purposes, it 
was decided to undertake a pilot-project in the 
Sakarya River Basin in Turkey. The main purposes 
of the water quality management project are to 
deliver information to water resources manage- 
ment, to assess the effects of water resources man- 
— ement on water quality, and to ascertain the 
ect of alterations on pollution control works. All 
activities have been planned for development of a 
water quality model, by which assessment of detri- 
mental effects of present and possible future efflu- 
ent discharges on water quality may be possible. A 
detailed account is given of the procedure for 
mathematical model development and application, 
and the methodology for monitoring system 
design. (Moore-IVI) 
W85-01418 


STRATEGY IN WATER QUALITY MANAGE- 
MENT IN THE REPUBLIC OF CHINA, 

Taiwan Water Pollution Control Agency, Tai- 
chung. 

C. D. Lee. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 443-452, 1984. 2 Fig, 5 Tab. 


Descriptors: *Taiwan, *Water quality manage- 
ment, *Water pollution control, River basin man- 
agement, Wastewater treatment, Animal wastes, 
Industrial wastewater, Municipal wastewater, 
Monitoring, Legal aspects. 


Over the past 20 years, Taiwan has seen rapid 
economic and population growth, resulting in pol- 
lution of the major rivers. The water quality of 
rivers in Taiwan has been gradually improved 
since the National Water Pollution Control Act 
was promulgated in 1974 and Taiwan Provincial 
Water Pollution Control Agency was set up in 
1975. The measures for water pollution control 
include the following: enactment of laws and regu- 
lations; conducting river basin management plan- 
ning for water pollution control; control of and 
assistance for industrial wastewater treatment; pro- 
moting the planning and construction of municipal 
sewerage systems; prevention of manure pollution 
from livestock farms; setting up water quality mon- 
itoring systems; strengthening research on pollu- 
tion control techniques; and instruction of pollu- 
tion control personnel and enhancement of of pol- 
lution control equipment. (Moore-IVI) 

W85-01419 


GULF COAST WASTE DISPOSAL AUTHOR- 
ITY: A REGIONAL APPROACH TO WATER 
QUALITY MANAGEMENT, 
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Gulf Coast Waste Disposal Authority, Houston, 
TX 


L. J. Davis. 
Water Science and Technology, Vol. 16, No. 5-7, 
p 473-480, 1984. 


Descriptors: *Gulf Coast Waste Disposal Author- 
ity, *Water quality management, *Galveston Bay, 
*Texas, Public opinion, Public participation, 
Siting, Hazardous wastes, Waste disposal, Political 
aspects. 


The Gulf Coast Waste Disposal Authority is a 
regional public agency created by the State of 
Texas in 1969 to design and implement water qual- 
ity management systems in three counties sur- 
rounding Galveston Bay. One of the primary in- 
tents in the creation of the Authority was to pro- 
vide a governmental unit with a clear mandate and 
the appropriate powers to effectively deal with the 
various political subdivisions involved in water 
quality ement in the large Houston/Galves- 
ton metropolitan area. Authority income is derived 
—_—s ——— facility ment fees and bond 
. Throughout its existence, the Au- 
thority a meg San emphasized joint or combined treat- 
ment and the regional concept. In 1978, the Au- 
thority proposed a regional hazardous waste man- 
agement center. The proposal met with little genu- 
ine technical opposition, few financial difficulties, 
and loud but localized public opposition and politi- 
cal resistance. A new approach to help resolve the 
siting issues is presented. The approach involves a 
reapplication project review by citizens and a 
alieak to be used by communities and facility 
a= ym (Moore-IVI) 
85-01422 


WATER QUALITY PLANNING IN DENMARK, 
Miljoestyrelsen, Copenhagen (Denmark). 

O. H. Jorgensen. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 493-497, 1984. 


Descriptors: *Denmark, *Water quality, *Plan- 
ning, Water pollution control, Regulations, Rivers, 
Lakes, Coastal waters. 


In 1983 the National Agency for Environmental 
Protection in Denmark published guiding regula- 
tions for water quality planning, based upon the 
rules in the Environmental Protection Act of 1974 
with recent changes in 1982. The planning system 
contains three steps - determination of water qual- 
ity objectives, calculation of discharge consents 
and control activities. A list of suggested quality 
objectives for rivers, lakes and coastal waters is 
included as well as a strategy for handling dis- 
charges of chemical compounds not originally 
found in the water. (Author’s abstract) 

W85-01424 


DEVELOPMENT AND APPLICATION OF 
MODELS FOR WATER QUALITY MANAGE- 


ENT, 
Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 
M. B. Beck. 


Water Science and Technology, Vol. 16, No. 5-7, 
p 541-560, 1984. 6 Fig, 77 Ref. 


Descriptors: *Model studies, *Water quality man- 
agment, Organic matter, Eutrophication, Nitrates, 
Toxic substances, Water pollution control, Water 
treatment, Planning, River basin management. 


A brief survey of contemporary problems and 
future —— for the development and applica- 
tion of water quality models is given. The main 
body of the paper is prefaced by a discussion of the 
way in which developments in modelling have 
tended to cluster around four types of pollution 
problem, easily degradable organic wastes, eutro- 
phication, nitrates, and the discharge of toxic sub- 
stances. The increased importance of uncertainty 
in the development of models (system identifica- 
tion; model calibration), in the use of models for 
prediction, and in strategies for the management of 
water quality is noted. Special attention is also 
drawn to the need for the analysis of interactions 
among the four categories of pollution problems, 


among the traditionally separate components of 
wastewater treatment, the receiving water body, 
and water purification, and between long-term 
planning and short-term operational management. 
Aspects of planning and operations in the face of 
contingencies and continually changing priorities 
for river basin management are discussed. (Au- 
thor’s abstract) 

W85-01427 


RISK ANALYSIS, FUZZY LOGIC AND RIVER 
BASIN MANAGEMENT. 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

P. W. Jowitt. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 579-585, 1984. 3 Ref. 


Descriptors: *Fuzzy logic, *Risk analysis, *River 
basin management, Water pollution control, Oper- 
ational control, Mathematical modelling, Hierar- 
chical control, Expert systems, Wastewater treat- 
ment. 


River basin management involves hierarchical con- 
trol. The management hierarchy must act as an 
expert system. The problems of pollution control 
are not time-invariant and it must be accepted that 
objectives will change in time. The link between 
the need for operational control and the mathemat- 
ical modelling of badly-defined environmental sys- 
tems is examined, using the example of local and 
global control of a wastewater treatment plant 
located some distance upstream of a water supply 
abstraction point. The robustness of process 
models and control measures is more important 
than their sophistication. Because of the nature of 
such systems, control robustness can be effected in 
many cases through the exercise of experience and 
acquired expertise, formalized through expert sys- 
tems and fuzzy set theory. For the same reason, 
there is a duality between control and system 
identification and classical identification methods 
should be tempered by the application of fuzzy sets 
and expert systems theory. (Moore-IVI) 
W85-01430 


MODELLING NITRATE AND ALGAL BEHAV- 
IOUR IN THE RIVER 

Institute of Hydrology, Wallingford (England). 

P. G. Whitehead, and R. J. Williams. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 621-633, 1984. 8 Fig, 25 Ref. 


Descriptors: *Nitrates, *Algal growth, *Water 
quality control, *Model studies, *Thames River, 
River basins, Population dynamics, Denitrification, 
Kalman filter. 


As part of a collaborative project with Thames 
Water Authority a multi-reach, multitributary flow 
and quality model has been developed for the 
Thames River System. Nitrate and algal models 
have been developed using routinely collected 
water authority data. The models are being used to 
investigate design and operational management 
problems within the Thames River basin. Where 
algal growth processes dominate, a mechanistic 
model is required to account for the highly nonlin- 
ear behavior. In this situation model identification 
and estimation is particularly difficult and a gener- 
alized sensitivity analysis technique can be used to 
determine the important parameters and hence re- 
strict the number of parameters requiring estima- 
tion. In the case of the Thames algal model three 
significant parameters have been identified out of 
the nine model parameters using the generalized 
sensitivity analysis technique. The extended 
Kalman filter technique has been applied to esti- 
mate final parameter values. (Baker-IVI) 
W85-01434 


CALCULATING FUTURE LEVELS OF NI- 
TRATE IN RIVERS AND PUMPED STORAGE 
RESERVOIRS, 

Anglian Water Authority, Huntingdon (England). 
A. E. Warn. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 635-642, 1984. 5 Fig, 1 Tab, 14 Ref. 
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Descriptors: *Nitrates, *Pumped storage, *River 
Stour, *Abberton Reservoir, *England, Water 
quality control, Prediction, Water supply develop- 
ment, Storage reservoirs, Multiple regression, 
Computers, Simulation, Model studies. 


A method is described for calculating the effect of 
water quality standards on the future use (5-15 yr) 
of water supplies drawn from rivers and impound- 
ments. Day to day variations of nitrate in rivers 
have been modelled by regression analysis and 
these models have been used to estimate the quality 
of water supplies drawn from pumped storage 
reservoirs. Computer simulation has been used to 
examine ways of controlling water quality so as to 
comply with water quality standards. The applica- 
tion of the methodology to the River Stour and 
Abberton Reservoir is described. The River Stour 
is used as a source of public water supply. Present- 
ly the quality of water pumped into supply is 
controlled by blending or replacing the supply 
drawn direct from the river with water from Ab- 
berton Reservoir or another of the water compa- 
ny’s resources. For the future it is necessary to be 
able to calculate whether increased demands, 
droughts, rising trends or new water quality stand- 
ards will place additional constraints on the re- 
source. (Baker-IVI) 

W85-01435 


ABLE FLY-ASH LAYERS. 

Polish Academy of Sciences, Gdansk. Inst. Bu- 
downictwa Wodnego. 

J. Nowakowa. 

Environmental Pollution (Series A), Vol. 35, No. 
1, p 1-16, 1984. 4 Fig, 5 Tab, 15 Ref. 


Descriptors: *Revegetation, *Erosion control, 
*Waste disposal, *Fly ash, *Grasses, Permeability, 
Plant growth, Land reclamation. 


BIOLOGICAL PROTECTION OF IMPERME- 


Composite materials of fly-ash are used to form 
impermeable layers for the bottoms of waste reser- 
voirs and to cover powerplant waste storage sites 
to prevent erosion. Impermeable layers are formed 
from mixtures of fly ash, water glass, and an acti- 
vator. After a field compaction process, an uncom- 
pacted thin top layer (UTTL) forms which is 
granular. Laboratory and field tests suggest that 
the structure and chemical composition of the 
UTTL of the impermeable layer is suitable for 
grass growth. How well grass grows on UTTL 
depends on the kind of fly ash, the quantity and 
kind of lime and on the concentration of water 
glass. The properties of these layers for grass 
growth may be improved by leaching with water. 
Because of this it is important that grass seed is 
sown after the first rainfall or after irrigation. The 
possibility of growing grass on the thin top layer of 
impermeable fly ash increases the value of fly ash 
composite materials in the revegetation of wastes. 
(Baker-IVI) 

W85-01447 


EFFECT ON WATER CHEMISTRY AND PHY- 
TOPLANKTON OF ARTIFICIAL INFLOW OF 
THE RIVER RADOVNA INTO LAKE BLED 
(YUGOSLAVIA), 

Ljubljana Univ. (Yugoslavia). Biological Inst. 

D. Vrhovsek, G. Kosi, and M. Zupan. 
Hydrobiologia, Vol. 96, No. 3, p 225-242, October, 
1982. 22 Fig, 3 Tab, 21 Ref. 


Descriptors: *Lake restoration, *Limnology, 
*River Radovna, *Lake Bled, *Yugoslavia, Artifi- 
cial watercourses, Lake stages, Lake morphology, 
Phytoplankton, Water analysis, Water chemistry, 
Nutrients. 


Limnological investigations of Lake Bled were 
carried out at monthly intervals from September 
1978 until October 1979. Vertical profiles of physi- 
cal and chemical variables and phytoplankton were 
determined. The Lake lies at an altitude of 457 m 
above sea level, is typically alpine with a maximum 
depth of 30.2 m, average depth of 17.9 m, surface 
area of 14.38 sq km and volume of 25.69 million cu 
m. The lake has a large number of small natural 
inflows, the longest being the streams Misca and 





Sloznik with their annual discharge into the lake 
being about 13 million cu m. The lovna carries 
about 8 million cu m of fresh, oxygen rich water 
per annum. The lake’s only outflow is the River 
Jezernica at Milno. Renewal time of lake water is 
3.6 years. The number of phytoplankton species is 
now lower than in previous years. From a biologi- 
cal point of view, the lake’s condition has not 
improved but rather is continually deteriorating. 
This follows from the appearance of species char- 
acteristics of the alpha-mesosaprobic state and indi- 
cations of organic pollution. The presence of Ana- 
baena flos-aquae was alarming. By introducing the 
cold alpine waters from the River Radona, tem- 
peratures in the lake were lowered and thus the 
dvelopment of A. sagen ged was kept at reduced 
levels. The formation of an aerobic zone during 
summer stratification prevented the diffusion of 
nutrients into the upper layers. The positive effect 
of increasing inflow became particularly evident 
after its termination in August of 1979, when nutri- 
ents were soon detected in the upper layers. 
(Baker-IVI) 

W85-01473 


MODEL STUDY OF JET-INDUCED CIRCULA- 
TION AND MIXING IN A RESERVOIR, 
Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 8B. 
W85-01523 


AQUIFER PROTECTION PLANNING IN THE 
NORTH UNITED STATES, 

Metcalf and Eddy, Inc., Boston, MA. 

S. M. Kilner, W. J. Rizzo, Jr., and J. F. Shawcross. 
Journal of the Institution of Water Engineers and 
Scientists, Vol. 38, No. 3, p 247-258, June, 1984. 5 
Fig, 1 Tab, 4 Ref. 


Descriptors: *Water quality control, *Groundwat- 
er protection, *Burlington, *Littleton, *Massachu- 
setts, Water supply development, Well siting, Plan- 
ning, Groundwater pollution, Trichloroethylene, 
Aquifer Protection Planning, Regulations, Legal 
aspects. 


Aquifer Protection Planning (APP) outlines a 
strategy for the protection of a community’s 
groundwater supply and provides necessary tech- 
nical support for its adoption. The communities of 
Burlington and Littleton, Massachusetts, each had 
different reasons for initiating the protection plan- 
ning schemes. In Burlington, the stimulus was pre- 
dominantly remedial; it had lost one of its wells to 
trichloroethylene contamination. The objective of 
the Littleton effort was primarily preventative, it 
was in the process of selecting a new well site and 
wanted to assure the long-term protection of its 
quality. Both APPs recommended a combination 
of structural measures, regulations, and contingen- 
cy plans to protect town groundwater supplies. 
The traditional approach to well-siting is consid- 
ered to be inadequate; the process of locating a 
well based on its likely yield does not respond to 
the more important question of its long-term pro- 
tectability. There is a need for regional treatment 
and protection of groundwater quality, but legal 
mechanisms may not exist. (Moore-IVI) 
W85-01524 


MUNICIPAL WATERSHED MANAGEMENT - 
- UNIQUE OPPORTUNITY IN MASSACHU- 


Massachusetts Cooperative Extension Service, 
Amherst. Community Resource Development. 

W. E. Archey, and J. C. Mawson. 

Journal of the New England Water Works Asso- 
ciation, Vol. 98, No. 2, p 138-147, June, 1984. 1 
Tab, 6 Ref. 


Descriptors: *Watershed management, *Forest wa- 
tersheds, *Massachusetts, *Forest management, 
Economic aspects, Water quality control, Plan- 
ning, Cost-benefit analysis, Water yield. 


The application of sound forest management prac- 
tices to watershed lands even on the small town 
level is not out of place. Applied forest manage- 
ment techniques can be used to increase quality 
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water production from forested watersheds on a 
sustained basis. Experiments in the northeastern 
US have shown that vegetation management can 
result in annual water yield increases ranging from 
a small amount up to 14 area inches by clearcut- 
ting. The economic benefits resulting from such 
controlled harvests of forest products are capable 
of not only offsetting the cost of acquiring the 
services of a forest manager, but produce addition- 
al revenue as well. To the municipality the forest 
may be regarded as capital, the annual growth 
likened to interest, and the interest used to offset 
the municipal tax rate, the cost of water, or rein- 
vested in the forest with a predictable rate of 
return. To encourage forest management, a coop- 
erative project was developed. On one watershed 
it was estimated that the town could expect 
$25,090 per year from management. The first year 
the harvest cut produced $27,000 and the next year 
$29,000. The only complaint was that the assess- 
ment of cull was too low, ge volume esti- 
mates were very accurate. Id the information 
a municipality should have before a project is 
started includes: the boundary of the entire water- 
shed, the boundary of lands owned by the munici- 
pality within the watershed on a small scale map, 
and boundaries visibly marked on the land. In all 
cases undertaken in the cooperative program the 
prime purpose of management was to maintain or 
improve the quality and quantity of water and 
timber produced and at the same time generate 
municipal revenue. (Baker-IVI) 

W85-01621 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


RETURN PERIOD ANALYSIS OF MINIMUM 
EVENTS USING SLIDING POLYNOMIALS, 
Agricultural Research Service, Washington, DC. 
A. W. Thomas, and W. M. Snyder. 

Transactions of the ASAE, Vol. 27, No. 2, p 464- 
469, March-April, 1984. 7 Fig, 9 Ref. 


Descriptors: *Mathematical analysis, *Sliding 
polynomials, *Minimum events, *Minimum flow, 
Simulation, Minimum rainfall, Minimum air tem- 
perature, Rainfall, Air temperature, Model studies, 
Management planning, Cost-benefit analysis. 


A form-free method has been developed for deter- 
mination of return periods of minimum values of 
stochastic events. Such minima represent expectan- 
cies of limited availability of natural resources. As 
such, analyses of minima provide information to 
assist planners and managers of agricultural pro- 
duction systems. The method for return-period 
analysis of minimum events is similar to a method 
recently presented for analysis of maximum events. 
Both use form-free sliding polynomials as smooth- 
ing operators, thus reducing the bias produced by 
assuming some particular probability function as a 
smoothing operator. Investigations of minimum 
rainfall, streamflow and temperatures show a 
number of unique features in the sample data re- 
vealed by flexibility in shaping the smoothing 
curves while maintaining faithful adherence to the 
sample data. Simulations were used to compute an 
expected range of future events associated with 
any level of risk chosen by the planner or manager. 
Long-period and short-period possible future 
minima for different return periods were simulated. 
These simulations show that the uncertainties faced 
by planners and managers are highly conditioned 
by unique features of particular data sets and by 
the length of the return period over which costs 
and benefits might be averaged. (Author’s abstract) 
W85-01194 


DAMS - FOR WHOM AND FOR WHAT PUR- 
POSES (DES BARRAGES - POUR QUI, POUR 


Q , 

Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Dept. de Genie Rural et Geometre. 

R. Sinniger. 

Wasser, Energie, Luft, Vol. 75, No. 9, p 215-219, 
January, 1983. 11 Fig. 
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Descriptors: *Dams, *Earth dams, Reservoirs, 
Lakes, Flow, Water use. 


The consequences of the important variations of 
flow in the water courses as well as the influence 
and the different utilization of lakes and reservoirs 
are described. The evolution of the number of 
dams and the technical development in the earth 
dam design are discussed. A judgement on the 
actual knowledge followed by some remarks con- 
cerning the future evolution concludes the paper. 
(Author’s abstract) 

W85-01263 


CENTRAL ARIZONA WATER CONTROL 
STUDY: A CASE FOR MULTIOBJECTIVE 
PLANNING AND PUBLIC INVOLVEMENT, 
Bureau of Reclamation, Denver, CO. 

C. A. Brown. 

Water Resources Bulletin, Vol. 20, No. 3, p 331- 
337, June, 1984. 1 Fig, 1 Tab, 35 Ref. 


Descriptors: *Multiobjective planning, *Public in- 
volvement, *Flood control, *Phoenix, *Arizona, 
Water resources development, Environmental ef- 
fects, Social aspects, Water storage, Planning, De- 
cision making. 


A multiobjective planning framework, incorporat- 
ing substantial public involvement, was successful- 
ly applied to a major water resources decision 
involving intense conflicts. The study, the Central 
Arizona Water Control Study (CAWCS), was ini- 
tiated to help resolve more than a decade of con- 
troversy Over a project proposed to control flood- 
ing and provide regulatory storage in the Phoenix, 
Arizona, area. The goal of the study was to find a 
plan that could address the various issues, includ- 
ing flood control, water storage, environmental 
concerns, and social concerns, and be acceptable to 
the many parties involved. The public was actively 
involved in the development of study goals and the 
specification of ecceptable tradeoffs between multi- 
ple objectives. A wide range of structural and 
nonstructural alternatives was formulated and 
evaluated in relation to these objectives, and 
broad-based support was developed for a new 
plan, the New Waddell Plan. Factors that appear 
to have promoted success include: motivation to 
seek a solution; public involvement; multiobjective 
planning, sufficient resources committed, invole- 
ment of key decisionmakers; and the patience and 
flexibility of decisionmakers. (Moore-IVI) 
W85-01387 


SIGNIFICANCE OF WATER QUALITY PA- 
RAMETERS FOR DECISION-MAKING IN 
WATER POLLUTION CONTROL - A CASE 
STUDY: LAKE PAIJANNE IN FINLAND, 
National Board of Waters, Helsinki (Finland). 

For primary bibliographic entry see Field 5G. 
W85-01416 


WATER QUALITY MODELLING AND WATER 
RESOURCES PLANNING, 

Environmental Protection Agency, San Francisco, 
CA. Region IX. 

K. Richard-Haggard, and P. A. Krenkel. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 511-519, 1984. 1 Fig, 17 Ref. 


Descriptors: *Water quality control, *Legislation, 
*Model studies, Mathematical models, Planning, 
Management, Water management, Water resources 
development. 


Several laws aimed at maintaining or improving 
ihe quality of the nation’s waters have been pro- 
mulgated during the past few decades in response 
to a great surge in public environmental awareness. 
Water quality modeling can be a very useful tool 
to managers if applied properly. A mathematical 
model is a simple analytic representation of the real 
world. It only incorporates phenomena relevant to 
the problem at hand, and necessarily cannot in- 
clude all portions of a real world system. Models 
are commonly used as links between water quality 
and the contiguous environment. Such models are 
constructed for two basic reasons: to improve the 
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understanding of the processes that contribute to 
water quality variations, and to form a basis for 
predicting the effects of engineering control de- 
vices on water quality. (Baker-IVI) 

W85-01426 


GROWTH AND HEAVY METAL REMOVAL 
BY KLEBSIELLA AEROGENES AT DIFFER- 
ENT PH AND TEMPERATURE, 

Biological Research Center, Baghdad (Iraq). Dept. 
of Environmental Pollution. 

M. F. Al-Shahwani, S. F. Jazrawi, E. H. Al-Rawi, 
and N. S. Ayar. 

Journal of Environmental Science and Health, 
Vol. Al9, No. 4, p 445-457, 1984. 4 Fig, 22 Ref. 


Descriptors: *Klebsiella, *Biological wastewater 
treatment, *Heavy metals, Hydrogen ion concen- 
tration, Temperature, Lead, Zinc, Nickel, Cadmi- 
um, Wastewater treatment, Bacterial growth. 


A strain of Klebsiella aerogenes isolated from Rus- 
tamiyah Station for treatment of wastewater was 
examined for its ability to grow in a media supple- 
mented with maximum tolerance concentrations of 
Pb(++), Zn(++), Ni(++) and Cd(++), sepa- 
rately, at different temperature and initial pH. The 
results indicated that at 28 degrees C and during 
the first 24 hr, Pb(+ +) and Ni(+ +) had no effect 
on the growth of the bacteria, while the presence 
of Zn(+ +) and Cd(+ +) decreased the cell count. 
The growth reached a maximum level after the 
second day and started to decrease gradually. At 
37 degrees C, the bacterial count was less than that 
of 28 degrees C in the presence of Pb(+-+) and 
Ni(++), while the presence of Zn(++) and 
Cd(++) had affected the growth slightly. No 
bacterial multiplication occurred at 44 degrees C. 
There was little difference between heavy metal 
removal at 28 and 37 degrees C. At 44 degrees C, 
no considerable removal took place. In general, 
slightly acidic or neutral medium, was better for 
both the growth and metal removal. (Author’s 
abstract) 

W85-01439 


HYDRO SYSTEM PLANNING OF THE TVA, 
Tennessee Valley Authority, Norris. 

J. E. Giles, and W. O. Wunderlich. 

International Water Power and Dam Construction, 
Vol. 36, No. 7, p 11-16, July, 1984. 4 Fig, 12 Ref. 


Descriptors: *Planning, *Hydroelectric plants, 
*Tennessee Valley Authority, Water management, 
Electric power production, Water use, Navigation, 
Optimization, Systems analysis, Flood control. 


Operation of a group of hydropower stations on a 
common grid needs careful planning to take into 
account conflicting requirements of the consumers 
and the suppliers. The procedures developed by 
the Tennessee Valley Authority (TVA) show how 
one authority has responded to this problem. Navi- 
gation needs are satisfied by maintaining minimum 
depths in the navigable portion of the river system 
mainly through maintaining minimum levels of im- 
poundments. The amount of energy in storage 
available at any time of the year depends on flood 
control considerations and on future energy re- 
quirements in that order of priority. The strategy 
of optimal use of the available hydro capability is 
to maximize the replacement of the most expensive 
thermal generation. This is usually the capacity 
and energy that is required to meet peak power 
system demands that would otherwise be met by 
the more expensive coal plants or combustion tur- 
bines. Newer, more descriptive simulation software 
is coming into use, with optimization features capa- 
ble of solving large, complex formulations of 
system scheduling problems. In addition, the use of 
the most economical mode of hydro unit operation 
(best efficiency or maximum capacity) will be in- 
creasingly of interest to assure best use of available 
system capability and resources. (Baker-IVI) 
W85-01547 


— HYDROPOWER’ CON- 
Sulzer-Escher Wyss Ltd., Zurich (Switzerland). 
A. H. Glattfelder, and J. Steinbach. 


International Water Power and Dam Construction, 
Vol. 36, No. 7, p 16-20, July, 1984. 5 Fig, 4 Ref. 


Descriptors: *Planning, *Systems analysis, *Hy- 
droelectric plants, Electric power production, z= 
timization, Management, Water management, Mi- 
croprocessors, Computers. 


The introduction of microprocessor-based control 
systems makes decentralized control for complex 
systems more feasible. Systems engineering meth- 
ods are applied to structure hydropower control 
systems on hierarchical levels and to produce func- 
tional block diagrams in a form which can be easily 
adapted to a specific case. Since the design and 
operation of control systems are becoming more 
complex, maintaining an overview is particularly 
important. A useful tool is the so-called top-down 
approach developed by system engineering. It 
yields a well structured system in which each 
function is performed at its optimal location. The 
eneral top down method is applied to the particu- 
. needs of hydropower control down to the 
functional level, where the well known block dia- 
gram description for feedback control loops or 
ladder diagrams for logic control modules will take 
over. (Baker-IVI) 
W85-01548 


REAL-TIME RESERVOIR OPERATIONS BY 
GOAL PROGRAMMING, 

Lakehead Univ., Thunder Bay (Ontario). School 
of Engineering. 

E. K. Can, and M. H. Houck. 

Journal of Water Resources Planning and Manage- 
ment, Vol. 110, No. 3, p 297-309, July, 1984. 2 Fig, 
3 Tab, 19 Ref, 2 Append. 


Descriptors: *Green River Basin, *Kentucky, 
*Goal programming, *Reservoir operation, Model 
studies, Systems analysis, Dynamic programming, 
Reservoirs, Optimization. 


Preemptive goal programming is applied to the 
real-time, daily operation of multiple-purpose, mul- 
tiple-reservoir systems. A significant advantage of 
the goal programming approach is that it may be 
based on physical operating criteria. It does not 
require the penalty-benefit functions that may be 
difficult to define but are essential to other real- 
time operating models. Therefore, it is easier to 
implement. The goal programming model was ap- 
plied to the Green River Basin (GRB) system 
(Kentucky) comprising four multipurpose reser- 
voirs. The GRB system operations resulting from 
use of the goal programming model were com- 
pared to operations resulting from another optimi- 
zation model which is more data intensive and 
which was designed specifically for the GRB 
system. Both sets of operations are comparable in 
their effectiveness, although in some cases the goal 
programming operations are better. (Author’s ab- 
stract) 

W85-01566 


WATER MANAGEMENT USING INTERAC- 

TIVE SIMULATION, 

Montana State Univ., Bozeman. Dept. of Civil 

Engineering and Engineering Mechanics. 

A. B. Cunningham, and J. R. Amend. 

Journal of Water Resources Planning and Manage- 

— Vol. 110, No. 3, p 310-322, July, 1984. 8 Fig, 
Ref. 


Descriptors: *Management planning, *Simulation, 
*Water management, Regional planning, Re- 
sources management, Public participation, Com- 
puters. 


Interactive simulators utilizing current micro- 
processor technology have been developed and 
applied to several categories of contemporary 
water planning and management problems. Specif- 
ic issues addressed include real time system oper- 
ation, training programs for system managers and 
technicians, demonstration of system management 
alternatives, and public education programs and 
workshops. Both generalized and _ site-specific 
water management systems have been modeled by 
simulators which allow the user to interact directly 
with the computational stream of the system 
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model. Simulator units have been constructed 
using various combinations of visual displays, mon- 
itors, and printed output devices to monitor system 
performance. Results of this 4-yr investigation indi- 
cate that interactive simulator technology offers an 
effective and flexible alternative to traditional digi- 
tal computer simulation. (Author’s abstract) 
W85-01567 


OPTIMIZATION MODEL FOR GROUND- 
WATER PLANNING, 

Humboldt State Univ., Arcata, CA. Dept. of Envi- 
ronmental Resources Engineering. 

R. Willis, and P. Liu. 

Journal of Water Resources Planning and Manage- 
ment, Vol. 110, No. 3, p 333-347, July, 1984. 10 
Fig, 3 Tab, 28 Ref. NSF grant INT-7816648. 


Descriptors: *Groundwater, *Model studies, *Op- 
timization models, *Yun Lin basin, *Taiwan, Irri- 
gation effects, Aquifer management, Management 
planning. 


A planning model was developed for the optimal 
management of groundwater systems. The model, 
which was formulated as a bi-objective optimiza- 
tion problem, allocates over a series of planning 
periods, groundwater to competing water (irriga- 
tion) demands in a river basin. The model was 
predicated on the response equations of the 
ground-water system. Equations were developed 
for an inhomogeneous, isotropic aquifer system 
with the Galerkin finite element method. The 
matrix calculus was used to obtain a continuous 
solution in time relating the hydraulic head and the 
initial state of the system, the system’s time de- 
pendent boundary conditions, and the planning or 
management policies. The planning model was ap- 
plied to the Yun Lin groundwater basin in south- 
western Taiwan. Parametric linear programming 
was used to generate optimal planning policies, the 
set of non-inferior solutions, and the relationship 
between the total water deficit and: the maximum 
pumping rate and the minimum permissible head 
values in the aquifer system. (Author’s abstract) 
W85-01569 


MANAGING A PUBLIC INVOLVEMENT PRO- 
GRAM 


J 
Army Engineer District, St. Louis, MO. 
R. F. Astrack, N. A. Baumann, and G. L. 
Reynolds. 
Journal of Water Resources Planning and Manage- 
ment, Vol. 110, No. 2, p 153-166, April, 1984. 2 
Fig, 2 Tab, 26 Ref. U.S. Army Corps of Enginee: 
contract DACW 43-78-C-0149. . 


Descriptors: *Public participation, *Water re- 
sources development, *St. Louis, *Missouri, Deci- 
sion making, Planning, Project planning, Manage- 
ment planning. 


Federal law now requires public participation as a 
part of the planning for water resources develop- 
ment. The U.S. Army Corps of Engineers devel- 
oped and managed a Public Involvement Program 
for a segment of the East St. Louis and Vicinity 
Interior Flood Control Project. The public in- 
volvement program used such methods as a Delphi 
panel, public meetings and workshops, public in- 
formation fact sheets, media contacts, and informa- 
tion packets. These methods were used in identify- 
ing water-related problems and evaluating alterna- 
tives to those problems. The Delphi panel was 
effective in increasing sensitivity to public prefer- 
ences which enabled better planning of public 
meetings and workshops. Panelists responded more 
favorably to identifying water resource problems 
and concerns than to evaluating options to reduce 
or eliminate the identified problems. Public meet- 
ings and workshops provided people the opportu- 
nity to identify water-related problems and con- 
cerns, evaluate options, receive factual study infor- 
mation, and exchange ideas. The flexibility of a 
public involvement program should be a major 
consideration to allow for change as a study pro- 
gresses. (Collier-IVI) 

W85-01574 
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WATER-PROTECTION AND POWER EFFI- 
CIENCY OF RESERVOIR DRAWDOWN, 

I. V. Gordin. 

Hydrotechnical Construction, Vol. 17, p 543-547, 
November, 1983. 5 Fig, 6 Tab. Translated from 
Gidrotekhnicheskoe Stroitel’stvo, No. 11, p 5-8, 
November, 1983. 


Descriptors: *Reservoir operation, *Drawdown, 
*Hydroelectric plants, *Wastewater dilution, 
Water quality control, Dilution, Discharge, Water 
management. 


The construction of reservoirs intended for dilu- 
tion of wastewaters of downstream regions and 
simultaneously for electric power generation com- 
plicate the problem of the interrelations of partici- 
pants of the water management complex when 
designing hydroelectric schemes and preparing 
drawdown schedules. The water protection effi- 
ciency of drawdown is determined by the dis- 
charge and quality of the water being discharged 
into the lower pool. During justification of the 
Krapivino hydroelectric scheme project the prob- 
lem of the rationality of the construction of special 
reservoirs for wastewater dilution was considered. 
Solution of the problem of selecting optimum con- 
trol of the release from the reservoirs is described. 
(Baker-IVI) 
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WHAT VALUE WETLANDS, 
Ryerson Polytechnical Inst., 
Dept. of Applied Geography. 
For primary bibliographic entry see Field 2L. 
W85-01321 


Toronto (Ontario). 


INCOME DISTRIBUTION IMPACTS OF IRRI- 
GATION WATER DISTRIBUTION POLICY, 
Colorado State Univ., Fort Collins. Dept. of Agri- 
cultural and Natural Resource Economics. 

R. K. Sampath. 

Water Resources Research, Vol. 20, No. 6, p 647- 
654, June, 1984. 1 Tab, 11 Ref, 1 Ref. 


Descriptors: *Developing countries, *Income dis- 
tribution, *Public policy, *Irrigation water, Water 
allocation, Mathematical models, Economic as- 
pects. 


In the majority of lesser developed countries 
(LDC’s) there is acute inequality in income distri- 
bution in the rural sector, particularly between 
large and small farms on the one hand and between 
land owners and the landless on the other. Irriga- 
tion water distribution policy of the government is 
both an economic and political problem. It has 
both equity and efficiency implications. It has ef- 
fects on both the level and distribution of income. 
This paper deals with the conditions under which 
using water redistribution as an effective govern- 
mental policy variable can reduce inequality in the 
distribution of income. This paper also deals with 
the relationship between the objectives of equity 
and efficiency in water distribution under different 
objective realities, such as dualistic versus nondua- 
listic conditions, two-sector versus three-sector 
modeling, optimum versus equal water distribu- 
tion, specifically to derive the conditions under 
which promotion of equity promotes efficiency 
and vice versa and the conditions under which it 
does not. (Author’s abstract) 
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COSTS AND BENEFITS OF ESTUARINE AND 
COASTAL POLLUTION CONTROL, 

Taylor (John) and Sons, London (England). 

D. G. M. Roberts, and P. G. Holmes. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 69-82, 1984. 3 Tab. 13 Ref. 


Descriptors: *Water pollution control, *Estuaries, 
*Economic aspects, Cost-benefit analysis, Coastal 
waters, Industrial wastes, Public health, Municipal 
wastewater. 
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The background to estuarine and coastal water 
pollution control is described and the various costs 
and benefits associated with improvement meas- 
ures are examined. Comparative costs associated 
with different engineering solutions are considered 
with reference to particular examples. Pollutants 
present in estuaries are derived from two main 
sources, namely discharges of municipal sewage 
and direct decker e of industrial effluents. Other 
sources may include storm overflows from sewer- 
age systems. A typical example of how the many 
aspects of a river catchment, once grossly polluted, 
have been brought under critical control and im- 
provements engineered with obvious success is 
that of the River Thames. Recommendations were 
made in 1972 that the two following criteria should 
be a minimum management aim for the estuary: the 
ability of the estuary to support on the mud bottom 
the fauna essential for supporting sea fisheries, and 
the ability to support the passage of migratory fish 
at all stages of the tide. Improvements have been 
noted in the records of annual minimum average 
dissolved oxygen levels for the tidal Thames. 
order to improve estuarine or coastal water pollu- 
tion conditions some degree of capital investment 
is required. The amount involved depends upon 
many considerations, not the least of which must 
be the will of the community to make the neces- 
sary committment. Benefits derived in economic 
terms may be marginal, but with the present up- 
surge in environmental awareness, concern for the 
conservation of resources and general appreciation 
of amenity values, any scheme will be considered 
beneficial. (Baker-IVI) 
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OR BUILD NEW 


State Univ. of New York at Buffalo. Dept. of Civil 
_ eering. 
. Sheer, and D. D. Meredith. 
iowa of Water Resources Planning and Manage- 
—_ Vol. 110, No. 3, p 351-355, Tuly, 1984. 1 Tab, 
Ref. 


poet OPERATION 
PROJECTS, 


Descriptors: *Water resources development, 
*Planning, Construction, Cost analysis, Benefits, 
Evaluation. 


Benefits from water resources _—- can be in- 


creased by constructing new facilities or by im- 
proving the operation of existing facilities. This 
note suggests that it is possible to achieve benefits 
by improving the operation of existing facilities at 
about 1% of the cost of constructing new facilities 
to produce the same amount of benefits. The value 
of existing federal water resources projects is esti- 
mated from historical construction costs. The 
value of improved — of existing facilities is 
then estimated and shown to be at least as large as 
the value of new construction for the next 20 
years. Recommendations are presented for review- 
ing and improving the operation of existing 
yer 7 


ESTIMATING O AND M COST WHEN COSTS 

VARY WITH FLOW. 

Army Engineer Waterways Experiment Station, 

Vicksburg, MS. 

T. M. Walski. 

Journal of Water Resources Planning and Manage- 

— Vol. 110, No. 3, p 355-360, July, 1984. 4 Fig, 
Ref. 


Descriptors: *Maintenance costs, *Evaluation, 
Flow, Maintenance, Operation, Facilities. 


The operation and maintenance costs of facilities, 
such as pumping stations, wellfields and water and 
wastewater treatment plants are highly dependent 
on the actual flow pumped or treated. In order to 
precisely determine the contribution of operation 
and maintenance to the average annual cost of a 
project, it is necessary to: determine the average 
annual cost for a given period (usually a year), find 
the present wo of that cost, sum the present 
worth of each year’s operation and maintenance 
cost, and amortize the present worth of operation 
and maintenance cost over the life of the project. 
Some easy to use graphs are presented to deter- 
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mine the equivalent flow and the year in which it 
occurs. First some preliminaries are presented to 
make the formulas as general as possible. Then the 
general formulas for equivalent flow and the year 
in which it occurred are derived. Finally, the 
graphs are presented and an example problem is 
worked. (Baker-IVI) 

W85-01571 


INCREASED DIVERSION AT CHICAGO: INI- 
TIAL ASSESSMENT, 

International Environmental Consultants, 
Golden, CO. 

P. D. Kilburn, D. J. Tate, and S. White. 
Journal of Water Resources Planning and Manage- 
ment, Vol. 110, No. 2, p 238-253, April, 1984. 2 
Fig, 2 Tab, 8 Ref. 


Inc., 


Descriptors: *Lake Michigan, ‘Illinois River, 
*Chicago, *Diversion, *Environmental effects, 
Economic evaluation, Electric powerplants, Navi- 
gation, Erosion. 


The Corps of Engineers has proposed and ana- 
lyzed the effects of diverting Lake Michigan 
waters down the Illinois River in times of above 
average lake levels. Effects would vary consider- 
ably depending u — the rate and timing of diver- 
sion. Major benefits on the river portion will be an 
improvement in water quality, increased benefits to 
commercial navigation and increased power gen- 
eration. On the Great Lakes the major benefits 
would be reduction in shoreline erosion and flood- 
ing. Adverse effects would be significant. On the 
river major adverse effects are due to increased 
flooding over existing conditions and longer flood- 
ing duration in the lower reaches. Current trends 
of habitat destruction and loss of species diversity 
in natural ecosystems will be accelerated by the 
increased diversion, resulting in the deterioration 
of natural ecosystems. Managed ecosystems such 
as leveed farmlands and duck clubs will suffer 
higher drainage costs as a result of the increased 
flooding. Unleveed areas will experience substan- 
tial crop losses, especially in low water years, and 
diversion may ultimately preclude agriculture in 
such areas. On the lakes, major adverse effects 
would result from power loss, lowered ship capac- 
ity resulting from shallower draft at docking facili- 
ties, and loss of water-edge ecosystems. (Author’s 
abstract) 

W85-01580 
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Pricing/Repayment 


MICROCOMPUTER’ BILLING FOR THE 
SMALL WATER UTILITY, 

Amory Engineers, Duxbury, MA. 

D. F. Edson. 

Journal of the New England Water Works Asso- 
ciation, Vol. 98, No. 1, p 48-56, March, 1984. 2 
Fig. 


Descriptors: *Automation, ‘*Utilities, ‘Billing, 
*Microcomputers, Computers, Management, Deci- 
sion making. 


The nature of water utility billing encompasses 
record keeping, repetitive calculations and the 
printing of bills on standard forms. Thus, billing is 
a process which lends itself well to computeriza- 
tion. Computerized billing can save time, reduce 
errors and improve overall performance and qual- 
ity control - items which can result in reduced 
costs and increased customer satisfaction. Three 
main options are available to water utilities for 
computerized billing: own your own computer, 
share a computer with others or use a service 
bureau. The recent advent of low cost, powerful 
microcomputer systems has made the first option 
feasible for small utilities. Packaged programs pro- 
viding billing capabilities are available along with 
others providing word processing, budgeting and 
accounting. When evaluating a microcomputer 
billing system, the utility should define its needs 
and consider such factors as cost, capabilities, ease 
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of use and the availability of service and technical 
assistance. (Baker-IVI) 
W85-01316 


PRICE ag tt — QUANTITY RATION- 
ING RULES UNDER STOCHASTIC WATER 
SUPPLY, 

Utah Water Research Lab., Logan. 

For primary bibliographic entry see Field 3D. 
W85-01339 


6D. Water Demand 


RELATIVE EFFECTS OF U.S. POPULATION 
SHIFTS (1930-80) ON POTENTIAL HEATING, 
COOLING AND WATER DEMAND, 

National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Environmental Research Labs. 
For primary bibliographic entry see Field 2B. 
W85-01153 


WATER REQUIREMENTS FOR COAL-FIRED 
POWER PLANTS, 

Colorado State Univ., Fort Collins. Dept. of Eco- 
nomics. 

N. L. Dalsted, and J. W. Green. 

Natural Resources Journal, Vol. 24, No. 1, p 137- 
141, January, 1984. 


Descriptors: *Water demand, *Coal, *Power- 
plants, Power, Coal conversion, Water use, Water 
supply, Consumptive use. 


The impacts of alternative patterns of coal devel- 
opment on natural resources and rural communities 
were investigated. Study of readily available data 
bases and models revealed that existing analytical 
tools and supporting data bases would not provide 
sufficient detail at the rural community level with- 
out substantial post-model disaggregation. A major 
sub-objective of the study has been to identify 
individual mine suppliers of coal fired power plants 
each year from 1975 through 1982. The data, when 
combined with files describing current plants for 
new coal-fired units and conversions, can be used 
to perform short run analyses of coal demand in 
the electric utility industry. Model runs were made 
for 89 power plants using western coal in 1975, and 
154 plants using the same coal in 1985. Steam 
electric coal production in the western states was 
projected to increase from 65 million tons in 1975 
to 286 million tons in 1985. Greater future empha- 
sis On evaporative cooling technologies, such as 
wet cooling towers, will significantly increase total 
consumption of water. Once base runs describing 
best estimates of the structure of the coal network 
for any year have been made, the linear program- 
ming constraints can be selectively relaxed to gen- 
erate a picture of the coal network resulting from 
alternative policy scenarios. Many other analyses 
are possible with the comprehensive data bases 
mw at Colorado State University. (Baker- 
W85-01241 


LEGISLATION ON DOMESTIC AND INDUS- 
TRIAL USES OF WATER: A COMPARATIVE 


REVIEW, 

United Nations, New York. Dept. of Technical 
Co-operation for Development. 

For primary bibliographic entry see Field 6E. 
W85-01242 


STATUS OF MINING CLAIMS WITHIN THE 
NATIONAL RIVERS OF THE UNITED 
STATES, 

For primary bibliographic entry see Field 6E. 
W85-01245 


eye APPROPRIATION, IMPAIRMENT, RE- 
'LACEMENTS, MODELS AND MARKETS, 

Rody, Dickason, Sloan, Akin and Robb, Albu- 

querque (New Mexico). 

For primary bibliographic entry see Field 6E. 

W85-01248 


re GROUNDWATER PUMPING 
UNDER THE APPROPRIATION 

DOCTRINE: UNDERLYING SOCIAL GOALS, 

Idaho Univ., Moscow. School of Law. 

For primary bibliographic entry see Field 6E. 

W85-01249 


OPTIMIZATION MODEL FOR GROUND- 
WATER PLANNING, 

Humboldt State Univ., Arcata, CA. Dept. of Envi- 
ronmental Resources Engineering. 

For primary bibliographic entry see Field 6A. 
W85-01569 
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DELAWARE RIVER BASIN, DROUGHT MAN- 
AGEMENT, 

For primary bibliographic entry see Field 4A. 
W85-01121 


REGIONAL TENSIONS COMPLICATE 
SEARCH FOR AN ACID RAIN REMEDY, 

For primary bibliographic entry see Field 5G. 
W85-01178 


LEGISLATION ON DOMESTIC AND INDUS- 
TRIAL USES OF WATER: A COMPARATIVE 


REVIEW, 

United Nations, New York. Dept. of Technical 
Co-operation for Development. 

S. Burchi. 

Natural Resources Journal, Vol. 24, No. 1, p 143- 
159, January, 1984. 114 Ref. 


Descriptors: *Legislation, *Water use, *Water 
demand, Water quality control, Metering, Conser- 
vation, Appropriation, Water resources develop- 
ment, Water allocation, Land use, Domestic water, 
Industrial water. 


Domestic legislation of countries in different re- 
gions of the world is reviewed concerning or relat- 
ed to domestic and industrial uses of fresh water 
resources. In broad outline, since the government 
may find it impractical to extend its control over 
many small water appropriations, the appropria- 
tion of water for a domestic purpose from sources 
owned or controlled by the government is fre- 
quently exempted from administrative permit re- 
quirements and, correspondingly, from relevant 
appropriation charges. Domestic and industrial 
water appropriation charges, if levied, tend to re- 
flect the amount of water appropriated or actually 
consumed, and may foster an efficient allocation of 
water resources of different quality among compet- 
ing uses. Government controls over water appro- 
priations are effected by instituting licensing and 
reporting requirements and procedures and some- 
times quotas and standards for the amount of water 
which can be appropriated. When water is appro- 
priated for distribution to and consumption by, the 
public, restrictions on land use and water with- 
drawals frequently are relied on for the protection 
of sources and intakes of the public distribution 
system. Metering of water supplied to consumers, 
and billing thereof according to consumption is 
practiced in some countries, but does not appear to 
amount to a trend. Another practice observed in 
some countries is the levying of higher charges in 
respect of industrial as opposed to domestic con- 
sumers in order to effect an efficient allocation of 
potable-quality water. Concerns for the health of 
the public at large, for the safety of the environ- 
ment, and for subsequent uses of stream water and 
groundwater have dictated a widespread trend 
toward regulating the disposal of domestic and 
industrial wastewaters. (Baker-IVI) 

W85-01242 


MIXING WaTER AND THE COMMERCE 
CLAUSE: THE PROBLEMS OF PRACTICE, 
PRECEDENT, AND POLICY IN SPORHASE V. 
NEBRASKA, 

P. M. Barnett. 

Natural Resources Journal, Vol. 24, No. 1, p 161- 
194, January, 1984. 157 Ref. 


Descriptors: *Legislation, *Sporhase vs Nebraska, 
*Commerce Clause, Water law, States rights, Nat- 
ural resources, Water export. 


The Sporhase vs Nebraska case is reviewed in 
three areas of significance: first, what Sporhase 
means from a water law perspective; secondly, 
how Sporhase departs from earlier doctrine; and 
thirdly, the policy question of whether Sporhase 
reaches a sound result. While the opinion voiced in 
Sporhase is ambiguous in several regards, it seems 
to give states the power to restrict the export of 
water when sufficiently important state interests 
are at stake. Furthermore, because the implications 
of the case cannot soundly be limited to water, 
Sporhase can be read to give states equivalent 
power over other resources. When analyzed from 
a policy perspective, Sporhase is not a compelling 
decision. States should not be given broad powers 
to embargo water because that would permit states 
to enact embargoes which protect instate consum- 
ers from out of state competition. In addition, 
states should not be allowed to protect only impor- 
tant state interests with embargoes; a state can 
always enact evenhanded regulations to accom- 
plish that objective. Although Sporhase does not 
draw the right line between desirable and undesir- 
able embargoes, both kinds of embargoes exist. 
Embargoes are desirable in at least three situations 
arising from the commons nature of water. Al- 
though differentiating between embargoes accord- 
ing to their merits concededly will be difficult, 
differentiation is preferable to following a rule 
which either automatically upholds or automatical- 
ly invalidates all export restrictions. (Baker-IVI) 
W85-01243 


COMMERCE CLAUSE CURBS STATE CON- 
TROL OF INTERSTATE USE OF GROUND 
WATER: CITY OF EL PASO V. REYNOLDS, 
S. P. Gross. 

Natural Resources Journal, Vol. 24, No. 1, p 213- 
220. January, 1984. 37 Ref. 


Descriptors: *Legislation, *Groundwater, *New 
Mexico, *Commerce Clause, Water management, 
Water conservation, Natural resources, States 
rights, Water export. 


Since the court held in Sporhase that water was an 
article of commerce and subject to commerce 
clause analysis, the federal district court felt com- 
pelled to find New Mexico’s underground water 
embargo unconstitutional. The underground water 
embargo is facially discriminatory against out of 
state users. The embargo is unconstitutional be- 
cause New Mexico failed to show that it was 
narrowly tailored to a public health purpose. The 
court’s decision erodes New Mexico’s control over 
its water resource, but does not preclude the state’s 
shaping its economic future through rational plan- 
ning. Since the federal district court decision, New 
Mexico has acted to regain control through legisla- 
tion that allows export of groundwater and estab- 
lishes conservation guidelines for approval of in 
state and out of state use of underground water. 
(Baker-IVI) 

W85-01244 


STATUS OF MINING CLAIMS WITHIN THE 
NATIONAL RIVERS OF THE UNITED 
STATES, 

D. Viramonte. 

Natural Resources Journal, Vol. 24, No. 1, p 221- 
227, January, 1984. 39 Ref. 


Descriptors: *Legislation, *Land use, *Mining 
claims, *Buffalo River, Arkansas, Water demand, 
Water use, Natural resources, Conservation, Na- 
tional parks, Wilderness areas. 


The conflict in this case is between the preserva- 
tion of a river’s pristine, undeveloped character 
and public accessibility to the land for mineral 
location. The conflict is between the Mining 
Claims Act of 1872 and the Wilderness Act of 
1964. Mining claims in the area of the Buffalo 
River were disallowed because, even though the 
River is not a natural park or monument, the areas 
involved were acquired for purposes which would 





be frustrated if mineral claims were allowed. The 
Appellate Court reached a result based on proper 
statutory interpretation. The court refused the op- 
portunity to expand on the specific purpose doc- 
trine. At worst, the court’s refusal to apply the 
specific purpose doctrine can be viewed as a rejec- 
tion of the doctrine as the higher court chose to 
agree with the District Court in the result, but 
disagreed with the District Court on the best path 
to that result. Under these circumstances, the 8th 
Circuit opinion may be viewed as confusing the 
issue of further mineral exploration within the Na- 
tional Park System. This confusion may weaken 
the usefulnesss of the doctrine as a powerful legis- 
lative and judicial tool. Increased reliance on non- 
renewable resources stresses the importance of an 
crderly progression policy concerning mineral ex- 
ploration within our national parks and wilderness 
areas. (Baker-IVI) 

W85-01245 


WATER LAW, 

G. Eichwald. 

Natural Resources Journal, Vol. 24, No. 1, p 219- 
234, January, 1984. 24 Ref. 


Descriptors: *Legislation, *Water reuse, *Reyn- 
oids vs City of Roswell, Wastewater treatment, 
Water supply development, Water rights, Arid re- 
gions. 


In Reynolds v. City of Roswell, two problems are 
it.volved. The first is whether an owner of water 
rights can change the place of use of these rights 
without restrictions. The second issue is whether a 
municipality can reuse its sewage effluent to the 
extent it desires. The State Engineer intertwined 
these two problems when he imposed the condi- 
tion on his approval of the City of Roswell’s 
application for change of place of use of its water 
rights, that condition being that the sewage efflu- 
ent resulting from the water use to be returned to 
natural streams or underground reservoirs. It was 
concluded that the State Engineer should condi- 
tion the change of place of use only when other 
water rights are affected and should not condition 
the change on whether a municipality will contin- 
ue to discharge its treated sewage effluents into 
natural streams or underground reservoirs. It is 
important that the Court held that municipalities 
are not required to discharge any of their treated 
sewage effluent because allowing municipalities to 
reuse their own sewage effluent provides for the 
most efficient use of the water which is appor- 
tioned to the municipality. In light of environmen- 
tal concerns related to sewage effluents and the 
ever increasing struggle for water in the arid 
Southwest, this case gives municipalities and other 
water owners additional water from their own 
sewage without affecting the water interests of 
others. (Baker-IVI) 

W85-01246 


REQUIREMENT OF BENEFICIAL USE AS A 
CAUSE OF WASTE IN WATER RESOURCE 
DEVELOPMENT, 

Colorado Univ., Boulder. School of Law. 

S. F. Williams. 

Natural Resources Journal, Vol. 23, No. 1, p 7-23, 
January, 1983. 2 Tab, 33 Ref. 


Descriptors: *Legislation, *Beneficial use, *Water 
resources development, Prior appropriation, Water 
use, Natural resources, Water conservation. 


The doctrine of prior appropriation is a rule of 
cepture. Ways in which prior appropriation law 
brings about waste in water resource development 
are considered. The logical cure is examined which 
involves authorization of anticipatory water rights 
which would vest without application to a benefi- 
cial use. Finally, this cure is related to some special 
institutional features of water resource allocation: 
the role of governmental agencies as water rights 
owners and inter-regional conflict over water. 
(Baker-IVI) 

W85-01247 


PRIOR APPROPRIATION, IMPAIRMENT, RE- 
PLACEMENTS, MODELS AND MARKETS, 
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Rodey, Dickason, Sloan, Akin and Robb, Albu- 
a jue = Mexico). 

. C. Schaab. 
Natural Resources Journal, Vol. 23, No. 1, p 25-51, 
January, 1983. 122 Ref. 


Descriptors: *Legislation, *Water demand, *Prior 
appropriation, States rights, Water rights, Water 
conservation, Water supply development, Water 
management. 


The prior appropriation doctrine allowed the stak- 
ing of a claim against a water supply, regardless of 
the extent of the resource, and was therefore hel 
less to prevent over-appropriation of the available 
supply. The prior appropriation rule was adopted 
throughout the western states with local variations. 
The rule was popular because it invited rapid 
development and use of western surface supplies, 
but new appropriations could not be limited unless 
a senior interest sought an injunction. Creation of 
water bureaucracies on executive rather than 
judicial authority halted the growth of the court 
created prior appropriation doctrine. Creation of a 
governing administrative office charged with ex- 
amining closely all transfers of water rights imped- 
ed creation of active and open markets for water 
rights. The rigid administrative prohibition of nec- 
essary uses without a convincing scientific basis 
which followed inevitably led to adjustments in 
the non-impairment requirement. The courts were 
able to modify the non-impairment rule to foster 
maximum use of water resources. In many western 
states, as groundwater has become more widely 
used and the practical consequences of the rigid 
rotection of senior claims has become more clear- 
y understood, impairment has been defined by 
statute as an unreasonable lowering of the water or 
pumping level. Where a statute permitting some 
degree of infringement of senior rights is unavail- 
able, many courts have found unflinching applica- 
tion of the priority doctrine impossible in practice 
and have therefore used a variety of practical 
remedies to achieve a reasonable accommodation 
among conflicting uses and thus permitted desira- 
ble junior uses to begin or continue. (Baker-IVI) 
W85-01248 


REASONABLE GROUNDWATER PUMPING 
LEVELS UNDER THE APPROPRIATION 
DOCTRINE: UNDERLYING SOCIAL GOALS, 
Idaho Univ., Moscow. School of Law. 

D. L. Grant. 

Natural Resources Journal, Vol. 23, No. 1, p 53-75, 
January, 1983. 89 Ref. 


Descriptors: *Groundwater management, *Eco- 
nomic aspects, States rights, Prior appropriation, 
Legislation, Social aspects, Pumping, Water 
demand, Natural resources. 


A brief look at the normative incompleteness of 
the economic efficiency goal as pursued through 
cost benefit analysis is presented. Detailed consid- 
eration of possible social goals under the reasona- 
ble pumping level statutes and related appropria- 
tion doctrine laws and traditions is offered along 
with general thoughts on implementing the reason- 
able pumping level concept. The common law 
priority principle started out with a wealth distri- 
bution facet that may well have some continuing 
vitality in appropriation doctrine states. Ground- 
water use preference statutes exist in some appro- 
priation doctrine state. In a sense, these statutes 
constitute a merit good preference. General appro- 
priation doctrine laws and traditions may include 
other values that are not priced directly or sepa- 
rately in the marketplace, namely, a special justice 
dimension to being there first and a life of its own 
for security of investment. (Baker-IVI) 
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TENTH AMENDMENT NOT VIOLATED BY 
REQUIRING LOCAL GOVERNMENTAL COM- 
PLIANCE WITH THE CLEAN WATER ACT, 
N. R. Long. 

Natural Resources Journal, Vol. 23, No. 1, p 273- 
276, January, 1983. 22 Ref. 


Descriptors: *Legislation, *Dredging, *Clean 
Water Act, Federal jurisdiction, Permits, Local 
jurisdiction. 


The Plaquemines Parish Mosquito Control District 
began dredging in a wetland area without a permit 
in ber of 1977. A cease and desist order for 
dredging without a permit was issued in March of 
1978 by the Army Corps of Engineers. After a 
second notice was served, suit was brought against 
the dredging company. The court concluded that 
the effectiveness of the Clean Water Act would be 
drastically impaired by states acting only for their 
citizens’ best interest and in disregard of the effect 
of their actions on the navigable waters. This deci- 
sion is a logical result of Hodel v. Virginia Surface. 
The method of regulation in the Clean Water Act 
is similar to those in the environmental statutes 
discussed in Virginia Surface. The environmental 
statutes addressed all employ the permit system of 
regulation. By comparison, the court in Parish 
necessarily concluded that the Tenth Amendment 
does not bar the federal government from requir- 
ing local government agencies to comply with 
permit procedures. Even if the permit systems 
were not so similar, however, there is ample sup- 
rt for finding that the federal environmental 
legislation does not violate the Tenth Amendment 
because of the strong federal interest in protecting 
the nation’s environment. This interest was ex- 
pressly acknowledged in the concurring opinion to 
National League of Cities, the case that provides 
the basis for the Tenth Amemdment challenge. 
(Baker-IVI) 
W85-01250 


PRACTICABLY IRRIGABLE ACREAGE AND 
ECONOMIC FEASIBILITY: THE ROLE OF 
TIME, ETHICS, AND DISCOUNTING, 

New Mexico Univ., Albuquerque. Dept. of Eco- 
nomics. 

H. S. Burness, R. G. Cummings, W. D. Gorman, 
and R. R. Lansford. 

Natural Resources Journal, Vol. 23, No. 2, p 289- 
303, April, 1983. 4 Tab, 52 Ref. 


Descriptors: *Economic aspects, *Irrigation, 
*Practicably Irrigable Acreage, Water rights, Indi- 
ans, Cost-benefit analysis. 


The practicably irrigable acreage criterion for 
quantifying water rights reserved for Indian tribes 
was established in Arizona v. California. This case 
was reopened in 1980-81 for the purpose of adjudi- 
cating water for omitted and boundary lands of the 
several Indian tribes. The Court’s adoption of eco- 
nomic feasibility, indicated by a benefit-cost ratio 
greater than unity, as a means for demonstrating 
practicably irrigable acreage may be viewed as one 
step towards removal of some of these ambiguities. 
However, there are ambiguities associated with the 
definition of economic feasibility. There is no 
single, objective approach for economic feasibility. 
Results from a benefit cost study may be very 
sensitive to underlying assumptions. More impor- 
tant issues to be considered include time and a 
rational for discounting. The manner in which time 
is treated in a benefit-cost analysis can be of critical 
importance in quantifying practicably irrigable 
acreage. First, planning standards change through 
time. Secondly, benefit-cost analysis was not spe- 
cifically developed for irreversible types of deci- 
sions such as those involving the quantification of 
water rights. At issue in determining a rationale for 
discounting is whether satisfaction of future needs 
by the Indians should be weighed differently from 
the satisfaction of current needs and just what 
future means. Given a rationale for discounting, a 
real, inflation free discount rate must be chosen. 
(Baker-IVI) 
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ENVIRONMENTAL WATER LAW, 

J. Schrandt. 

Natural Resources Journal, Vol. 23, No. 2, p 451- 
457, April, 1983. 41 Ref. 


Descriptors: ‘*Legislation, *Judicial decisions, 
*Water pollution control, Injunction, Legal as- 
pects, Policy making, Permits. 


The Romero-Barcelo decision has important impli- 
cations concerning the continued enforcement of 
the Federal Water Pollution Control Act and other 
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environmental acts. The decision explicitly allows 
district courts to perform an equitable balancing 
under the FWPCA when faced with a continuing 
violation of the Act. Thus, in a case where the 
llution is potentially more hazardous than in 
omero-Barcelo, the district court is left with the 
task of finding facts of a technical nature concern- 
ing harm to the environment. Until a permit is 
granted or denied by the EPA, the district court is 
allowed to substitute its non-expert findings in 
place of the EPA’s expertise concerning water 
pollution control. Furthermore, the only review of 
the district court’s decision by an appellate court 
will be for abuse of its equitable discretion. The 
implication of this decision to other environmental 
acts is also important. The Supreme Court is telling 
Congress that a statute’s policy enunciation is only 
one of many factors courts need consider when 
weighing equitable considerations. Behavior con- 
demned by Congress may not automatically be 
enjoined by the judiciary. (Baker-IVI) 
W85-01252 


FEDERAL WETLANDS LAW: THE CASES 
AND THE PROBLEMS, 

W. L. Want. 

Harvard Environmental Law Review, Vol. 8, No. 
1, p 1-54, 1984. 487 Ref. 


Descriptors: *Wetlands, *Legislation, Legal as- 
pects, Clean Water Act, Rivers and Harbors Act, 
Canals, Environmental effects, Federal jurisdic- 
tion. 


Throughout much of the history of this country, 
wetlands have been destroyed in the name of 
progress. Suddenly in the last decade, their protec- 
tion has become a national cause, warranting a 
special newsletter. Some argue that wetlands pro- 
tection has gone too far and that the Corps’ pro- 
gram is a paragon of government red tape and 
over regulation. The Reagan administration sub- 
stantially revised the Corps’ wetlands regulations 
in July of 1982, for the stated purpose of eliminat- 
ing regulatory excesses. Environmentalists have 
challenged these revisions in court, contending 
that they eliminate important protections and will 
result in large wetlands losses. Specifically exam- 
ined in this article are the scope of the Corps’ 
jurisdictional authority with interest expressed in 
the Rivers and Harbors Act Section 10, Clean 
Water Act Section 404, and Scope of Corps 
Review of Section 404 Permit Applications. Atten- 
tion is also directed toward a judicial review of 
Corps wetlands determinations and permit deci- 
sions. (Baker-IVI) 
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SURFACE WATER AND NUISANCE LAW: A 
PROPOSED SYNTHESIS, 

D. L. Burnett, Jr. 

Idaho Law Review, Vol. 20, No. 2, p 185-195, 
Spring, 1984. 40 Ref. 


Descriptors: *Legal aspects, *Surface water, Tres- 
pass, Nuisance, Reasonable use, Flooding. 


The diverse rules of law applicable to surface 
water cases are surveyed. Surface water flooding 
may be analyzed under general rules of nuisance 
law or under certain narrower rules specifically 
relating to surface water. It is urged that these sets 
of rules be integrated. Principles underlying the 
rules are identified and a synthesis of the rules by 
accommodating those principles is undertaken. 
Surface water litigation usually arises when one 
landowner alters a natural drainage pattern and 
causes flooding of another’s property. Depending 
on the circumstances, the surface water invasion 
may be characterized as a nuisance or as a trespass. 
The courts have in general been slow to apply 
nuisance law in surface water cases. These cases 
have evolved rules of their own. Differentiations 
among civil law rules, common enemy and reason- 
able use rules must be decided in the courtroom. 
(Baker-IVI) 
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SECTION 10 OF THE RIVERS AND HARBORS 
ACT AND WESTERN WATER ALLOCATIONS - 


ARE THE WESTERN 
WITHOUT A PERMIT, 
M. G. Proctor. 

Boston College Environmental Affairs Law 
Review, Vol. 10, No. 1, p 111-182, 1982. 478 Ref. 


STATES UP A CREEK 


Descriptors: *Resource allocation, *Legal aspects, 
*Permits, Semiarid lands, Rivers and Harbors Act, 
Water supply, Water use. 


The specific issues left unresolved by the Supreme 
Court in the California v. Sierra Club are analyzed 
and the extent to which the Rivers and Harbors 
Act can and should be used by the federal govern- 
ment to expand its role in western water alloca- 
tions is examined. A discussion is offered of the 
history and development of western water law and 
the traditional role of the federal government in 
western waters. A discussion of the growing con- 
flict over control of western waters and the possi- 
ble motivation for an increased federal role fol- 
lows. The Rivers and Harbors Act is examined in 
detail, focusing on the potential applicability of 
section 10 of the Act to state water allocations. 
Accordingly, the territorial and subject matter ju- 
risdiction of the Act and the permit process are 
detailed. (Baker-IVI) 

W85-01308 


WHEN THE WELL RUNS DRY: A PROPOSAL 
FOR CHANGE IN THE COMMON LAW OF 
GROUND WATER RIGHTS IN MASSACHU- 
SETTS, 

T. N. Lukas. 

Boston College Environmental Affairs Law 
Review, Vol. 10, No. 2, p 445-502, 1982. 370 Ref. 


Descriptors: *Water supply, *Groundwater man- 
agement, *Legal aspects, *Massachusetts, Riparian 
rights, Water rights, Water use, Property rights, 
Ownership, Water allocation. 


Urban development and increased water consump- 
tion has resulted in a limiting of ground water 
supplies in Massachusetts. The common law rules 
of ground water rights are assessed and a new rule 
in this area is proposed for Massachusetts. Basic 
principles of hydrology and common ground 
water problems are described to provide a back- 
ground for a discussion of ground water law. A set 
of criteria which forms the test for a rational and 
equitable system of ground water rights is pro- 
posed. These criteria are then used to analyze the 
tule of absolute ownership and each of three other 
judicial approaches to ground water allocation - 
the American rule of reasonable use, the doctrine 
of correlative rights, and the rule of the Restate- 
ment of Torts. From the analysis of these alterna- 
tive approaches, a rule which best satisfies the 
requirements of a modern system of water law 
emerges. This rule should replace the inadequate 
doctrine which now govern ground water rights in 
Massachusetts. Three features of the Restatement 
formulation of ground water rights make it espe- 
cially appropriate for the commonwealth. First, 
because it is based on concepts of reasonableness 
and the reciprocal rights of landowners having 
access to a common aquifer, this rule is compatible 
with riparian doctrine in the jurisdiction. Second, 
the Restatement rule provides for sharing scarce 
water supplies. Finally, courts will be able to 
uphold the administrative allocations of ground 
water for public water supply which are already 
being made by the state environmental agency. 
(Baker-IVI) 

W85-01309 


QUARTER CENTURY OF INDUSTRIAL 
WATER USE AND A DECADE OF DIS- 
CHARGE CONTROLS, 

Wisconsin Dept. of Natural Resources, Madison. 
For primary bibliographic entry see Field 5D. 
W85-01382 


INTERNATIONAL RIVER BASIN MANAGE- 
MENT, 


World Health Organization, Copenhagen (Den- 
mark). Regional Office for Europe. 

For primary bibliographic entry see Field 5G. 
W85-01388 


RIVER QUALITY ASSESSMENT AND MONI- 
TORING OF THE DANUBE - AN EXAMPLE 
OF INTERNATIONAL COOPERATION, 
Bundesanstalt fuer Wasserguete, Vienna (Austria). 
L. J. Ottendorfer. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 13-20, 1984. 2 Fig, 6 Ref. 


Descriptors: *Danube River, *Monitoring, *Water 
quality, International agreements, West Germany, 
Austria, Czechoslovakia, Hungary, Yugoslavia, 
Romania, Bulgaria, Russia. 


The main characteristics of the Danube which 
passes through the following eight European coun- 
tries (Fed. Rep. of Germany, Austria, CSSR, Hun- 
gary, Yugoslavia, Romania, Bulgaria and Russia) 
are described. International cooperation and activi- 
ties include the work of: a) ‘Internationale Arbeits- 
gemeinschaft Donauforschung’; b) ECE (Declara- 
tion of Policy on the Rational Use of Water; Long 
Term Perspectives or Water Use and Supply in the 
ECE Region) c) cooperation within the ‘Interna- 
tional Hydrological Program’ resulting in the prep- 
aration of a Hydrological Monography (part I: 
Precipitation and Discharge; part II: Water Quality 
Assessment of the Danube). Some of the specific 
problems encountered in the Danube Countries are 
discussed. (Author’s abstract) 

W85-01389 


APPLICATION OF THE EUROPEAN COMMU- 
NITIES DIRECTIVE ON DANGEROUS SUB- 
STANCES TO LIST II SUBSTANCES IN THE U. 


Water Research Centre, Stevenage (England). 
For primary bibliographic entry see Field 5G. 
W85-01399 


SETTING OF WATER QUALITY STANDARDS 
- SOUTH AFRICAN EXPERIENCE AND VIEW- 
POINTS, 

Water Research Commission, 
Africa). 

W. Hz. J. Hattingh, H. J. Best, and A. F. H. 
Zunckel. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 171-182, 1984. 5 Ref. 


Pretoria (South 


Descriptors: *South Africa, *Water quality stand- 
ards, Water supply development, Legislation, 
Standards, Water use, Effluents. 


Available water supplies in South Africa will be 
fully utilized shortly after the turn of the century. 
A water act was passed in 1956 to ensure that the 
rather limited water resources are developed and 
used to maximum efficiency. The act vested all 
authority over water matters in one central author- 
ity, called for the setting of effluent standards and 
required that such purified effluents be discharged 
to the rivers as the act placed heavy emphasis on 
riparianism. Effluent standards were promulgated 
in 1962 comprising a general standard, and a spe- 
cial standard for protected catchments. To date the 
South African view has been to set a fixed stand- 
ard for effluents and then to assess the value of this 
standard in cases where a dispute arises or where it 
is difficult to achieve that standard by means of 
negotiation. A strong plea is being made that more 
use of statistical methods be incorporated into the 
setting of limits, whether it be for effluents or 
purified water for domestic and/or industrial use. 
More thought is also needed concerning sampling 
procedures. Standards should be based on the best 
available technology to reach the limits imposed 
and should not necessarily prescribe the technolo- 
gy to be used to achieve the goal. (Baker-IVI) 
W85-01400 


DECIPHERING THE CODE: HOW FEDERAL 
EFFLUENT GUIDELINES AFFECT THE PULP 
AND PAPER INDUSTRY, 

L. Derleth. 

Paper Trade Journal, Vol. 168, No. 10, p 20-25, 
May 30, 1984. 4 Tab. 





Descriptors: *Regulations, *Pulp and paper indus- 
try, *Effluents, Water quality standards, Water 
pollution control, Phenols, Zinc. 


The EPA effluent quidelines and standards for the 
pulp and paper point source category are ad- 
dressed. The regulations establish effluent guide- 
lines and standards for the three defined segments 
of the industry: integrated segment, secondary 
fibers segment, and nonintegrated segment. At 
present, best conventional pollutant control tech- 
nology (BCT) limitations have not been promul- 
gated for the pulp and paper point source catego- 
ry. The EPA has proposed that BCT limitations be 
equal to the BPT limitations already set up. Pre- 
treatment standards are needed because PCP, 
TCP, and zinc are known to pass through munici- 
pal sewage treatment plants. It may be necessary 
on a case by case basis to adjust the categorical 
pretreatment standards and effluent limitations. A 
direct or indirect discharger may apply for an 
adjustment to a standard or limitation when factors 
fundmentally different from those considered in 
developing the regulations justify the institution of 
a significantly different discharge limit. Indirect 
dischargers are required to submit baseline moni- 
toring reports either to the public-owned treatment 
works (POTW) or to the appropriate EPA region- 
al director including the following information: 
flow measurements of process wastewaters and 
any water discharged into the POTW, the results 
of a sampling and analysis program that identifies 
the nature and concentration of all regulated pol- 
lutants in the discharge; a statement indicating 
whether the pretreatment standards are being met 
on a consistent basis and, if not, listing the meas- 
ures needed to meet the standards. (Baker-IVI) 
W85-01500 


WASTE APPLICATION TO LAND: THE LAND- 
USE ISSUE, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

For primary bibliographic entry see Field 5D. 
W85-01564 


— USE AND PUBLIC POLICY IN FLOR- 
A, 

Florida State Univ., Tallahassee. Dept. of Urban 
and Regional Planning. 

A. A. Dzurik. 

Journal of Water Resources Planning and Manage- 
ment, Vol. 110, No. 2, p 167-179, April, 1984. 2 
Fig, 4 Tab, 25 Ref. 


Descriptors: *Public policy, *Florida, *Water use, 
*Water law, Human populations, Population dy- 
namics, Water management, Irrigation require- 
ments, Competing use. 


Florida has experienced an increase in water re- 
quirements and anticipates a continued increase in 
the coming decades. The state’s population has 
grown dramatically over the past decades with 
most of the growth taking place in the metropoli- 
tan regions. Most metropolitan growth will contin- 
ue in coastal areas; that will impose a special set of 
water supply problems because water resources are 
least plentiful in these areas. The greatest freshwa- 
ter use is for irrigation, but municipal supplies 
suffer the greatest problems in times of water 
shortage. Population and municipal water use 
trends, by county, show the greatest growth in 
South Florida coastal areas. Projections of water 
use to the year 2000 follow a similar pattern. 
Important policy issues are the ability to provide 
for future needs and the effectiveness of public 
policy for dealing with the interrelations of growth 
and municipal water use. The state’s variety of 
laws and policies for managing water resources 
and related land use form a complex management 
system that is not always well integrated, and often 
results in conflict, inconsistency and overlap. 
Water supply policy is being well served by the 
state’s water management districts, but additional 
efforts must be placed on planning for municipal 
water shortages. (Collier-IVI) 

W85-01575 


WATER RESOURCES PLANNING—Field 6 


Ecologic Impact Of Water Development—Group 6G 


6F. Nonstructural Alternatives 


WATER QUALITY STANDARDS AS A BASIS 
OF AN ECONOMIC INCENTIVE SYSTEM, 
Vizgazdalkodasi Tudomanyos Kutato Intezet, Bu- 
dapest (Hungary). 

A. Homonnay. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 21-31, 1984. 1 Tab. 


Descriptors: *Water quality standards, *Hungary, 
*Economic incentives, Monetary returns, Benefits, 
Standards, Legislation, Water pollution control, 
Water quality management. 


The present state of water quality management in 
~~ is centralized and directed by the Nation- 
al Water Authority, which is the responsible orga- 
nization for all activities with respect to water 
resource management and water pollution control. 
More than fifty rules exist to deal with different 
— of water pollution control, some of them 
relating only to a special task of environmental 
protection. A new concept of economic incentives 
affords the possibility of judging the polluting be- 
havior of each individual discharger against the 
individual standards imposed, an essential and im- 
portant factor in water pollution control. Condi- 
tions to be met by the economic incentive plan 
include the following: guarantee the achievement 
of optimum water quality management require- 
ments for discharges located in the — by eco- 
nomic means; be adaptable to enable each dis- 
a to be set individually prescribed quality 
standards; produce sufficient incentive for the dis- 
charger to meet standards naturally under eco- 
nomically rational conditions; ensure not only the 
achievement of the necessary investment, but also 
the realization of the facilities within the appropri- 
ate time scale; discourage under-investment which 
can result from waiting until the discharge stand- 
ards are broken; not to restrict water quality man- 
agement investments to technologies determined as 
optimum, if other alternatives seem to be more 
economic from the point of view of the discharger, 
presuming that these alternatives also meet the 
required objectives; and be in proportion with the 
actual level of pollution. (Baker-IVI) 

W85-01390 


6G. Ecologic Impact Of 
Water Development 


APPLICATION OF A CONVENTIONAL FISH- 
ERY MODEL FOR ASSESSMENT OF EN- 
TRAINMENT AND IMPINGEMENT IMPACT, 
Michigan Univ., Ann Arbor. School of Natural 
Resources. 

A. L. Jensen, and T. A. Hamilton. 

Environmental Biology of Fishes, Vol. 7, No. 2, p 
181-185, 1982. 3 Tab, 12 Ref. 


Descriptors: *Lake Erie, *Perch, *Entrainment, 
*Impingement, *Monroe Powerplant, *Fishery 
model, Biomass, Population density, Dynamic pool 
model, Powerplants, Lake fisheries. 


The dynamic pool stock assessment model was 
applied to determine the impact of entrainment and 
impingement at the Monroe Power Plant on the 
yellow perch stock of the Western basin of Lake 
Erie. Water is pumped by the plant from the Raisin 
River and Lake Erie; the maximum pumping ca- 
pacity is 2.8 X 10 to the 9th cu m/yr. Entrainment 
and impingement studies were conducted concur- 
rently from April 1975 to April 1976 (Anon. 1976. 
Monroe Power Plant: Study Report on Cooling 
Water Intake. Detroit Edison Company. Detroit, 
Michigan. 167 pp.). Parameters of the model are 
estimated using power plant data, biological data 
available in the literature, and commercial catch 
data. The model is applied to estimate the age 
structure and biomass of the perch stock and to 
estimate the impact of the power plant on abun- 
dance of the impingeable stock and abundance and 
biomass of the exploited stock. The level of impact 
was examined under a range of mortality condi- 
tions. Under the most extreme conditions examined 
of full pumping, high fishing mortality, and low 
natural mortality, the fishable biomass is reduced 
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by 1.7%. This impact is not large, but there are 
several other power plants and many additional 
water intakes around the Western basin of Lake 
Erie. (Collier-IVI) 

W85-01118 


MINIMIZING THE POSSIBLE EFFECTS OF A 
TIDAL POWER BARRAGE ON THE SHORE- 
BIRD POPULATIONS OF THE SEVERN ESTU- 
ARY, 

University Coll., Cardiff (Wales). Dept. of Zoolo- 


gy. 

P. N. Ferns, M. P. Hastings, and T. L. Shaw. 
Journal of Environmental Management, Vol. 18, 
= 2, p 131-143, March, 1984. 11 Fig, 3 Tab, 14 
Ref. 


Descriptors: *Severn Estuary, *England, *Tidal 
powerplants, *Water birds, *Ecological effects, 
*Barrage, *Estuaries, Environmental effects, Elec- 
tric powerplants, Intertidal areas, Water birds, Wa- 
terfowl, Tidal range. 


If the tides of the Severn Estuary (Great Britain) 
are harnessed to produce electricity by the con- 
struction of a barrage, the high and low water 
levels in the reservoir formed by the barrage will 
change. The range of levels will be reduced, and 
this reduction will decrease the total area of interti- 
dal mud and sand flats available as potential feed- 
ing grounds for the nine species of shorebirds that 
occur there. The reductions in tida! range consid- 
ered here (to low tide levels of -2, 0, and +2 m 
O.D.) would reduce the intertidal mud flats to 
about 40%, 20%, and 10% of their existing areas, 
respectively. These reduced tidal ranges would 
then be similar to those experienced in many Brit- 
ish estuaries, some of which support much greater 
densities of wading birds and wildfowl than the 
Severn. The Severn would no longer provide one 
of the larger intertidal feeding areas in the country. 
It may be possible to select new low tide levels 
which would minimize the effects on birds without 
sacrificing too much power output. (Collier-IVI) 
W85-01158 


RISK-RELIABILITY PROGRAMMING FOR 
OPTIMAL WATER QUALITY CONTROL, 
California Univ., Davis. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 5G. 
W85-01336 


TEMPORAL CHANGES IN THE COMPOSI- 
TION AND ABUNDANCE OF THE MACRO- 
INVERTEBRATE COMMUNITIES OF THE 
RIVER HULL, 

Hull Univ. (England). Dept. of Zoology. 

R. G. Pearson. 

Archiv fur Hydrobiologie, Vol. 100, No. 3, p 273- 
298, June, 1984. 11 Fig, 3 Tab, 11 Ref. 


Descriptors: *River Hull, *England, *Inverte- 
brates, *Water pollution effects, *Environmental 
effects, Dredging, Aquatic weed control, Species 
diversity, Flow discharge, Population density. 


The benthic macroinvertebrate fauna of the River 
Hull, a lowland stream in northern England, was 
sampled monthly over a two-year period at seven 
stations. Changes in discharge, temperature, dis- 
solved oxygen, abundance of macroinvertebrates 
and community composition were monitored. Var- 
iation in the invertebrate communities was surpris- 
ingly high at all stations both between months and 
between years. This variation was due not only to 
normal life-history changes but also to one or more 
of the following factors: changes in the flow 
regime; organic pollution, which varied according 
to the rate of freshwater discharge; the effects of 
dredging; and the effects of weedcutting. Variabili- 
ty in population levels and diversity was greatest in 
the more disturbed stations. Recovery from dis- 
turbance was more rapid in the stream fauna of the 
upper zone than in the more lacustrine-like fauna 
of the lower zones. The stability of communities, in 
terms of composition and abundance, was much 
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lower in the River Hull than expected for a low- 
land stream. (Moore-IVI) 
W85-01371 


NEW GOALS AND STRATEGY ADOPTED IN 
FINLAND FOR THE PROTECTION OF 


National Board of Waters, Helsinki (Finland). 
Water Research Inst. 

H. Laikari. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 481-492, 1984. 6 Fig, 1 Ref. 


Descriptors: *Finland, *Water resources develop- 
ment, *Environmental effects, *Rivers, Social as- 
pects, Aesthetics, Construction, Dam effects, Fish- 
eries, Dredging. 


Water power plants and artificial lakes have been 
constructed in the Finnish rivers. Rivers beds have 
been cleared and the natural lakes discharging into 
them have been regulated. These works have been 
carried out primarily to protect cultivated lands 
from flood and to increase the production of elec- 
tricity. Dams and dredgings have affected adverse- 
ly fisheries in the rivers and estuaries. Now the aim 
is to restrict river construction e.g. by drawing up 
a relevant water protection program for the period 
1985-95. According to the program some valuable 
rivers or sections of rivers are to be totally protect- 
ed against construction. Cultural and scenic values 
should be given more weight when decisions con- 
cerning river construction works are made. State 
works should be directed towards maintenance and 
protection of watercourses instead of construction. 
(Author’s abstract) 

W85-01423 


EFFECTS OF SEDIMENT RELEASES FROM A 
RESERVOIR ON STREAM MACROINVERTE- 
BRATES, 

Colorado State Univ., Fort Collins. Dept. of Zool- 
ogy and Entomology. 

For primary bibliographic entry see Field SC. 
W85-01471 


SEASONAL AND AREAL FEATURES OF THE 
LAGOONAL ENVIRONMENT IN LAKE NA- 
KANOUMI, A SHALLOW COASTAL LAGOON 
IN JAPAN, 

Tokyo Univ. (Japan). Inst. of Applied Microbiolo- 


gy- 

H. Ohtake, K. Kondo, Y. Seike, and Y. Date. 
Hydrobiologia, Vol. 97, No. 1, p 15-26, November, 
1982. 11 Fig, 4 Tab, 14 Ref. 


Descriptors: *Land reclamation, *Lake Nakan- 
oumi, *Japan, *Lagoons, Environmental effects, 
Salinity, Water temperature, Dissolved oxygen, 
Phosphorus, Nitrogen, Phytoplankton. 


Lake Nakanoumi is a shaliow coastal lagoon con- 
nected with the Japan Sea by a narrow channel. 
Over the past decade, land reclamation resulted in 
a 33% reduction of the lagoon’s surface area. The 
remaining water basin of Lake Nakanoumi is 
scheduled to be artificially freshened to supply 
irrigation water for the newly reclaimed lands. The 
annual range of water temperature is considerably 
wide, extending over about 20 degrees C in both 
the surface and bottom waters. The vertical differ- 
ences between surface and bottom waters were to 
the extent of 0-3 degrees C. The inverse vertical 
temperature differences were usually observed 
during the winter months. Both the surface and 
bottom salinities remarkably decreased towards the 
interior of the lake. The main Nakanoumi usually 
exhibited a vertical salinity profile with a remarka- 
ble halocline. On a yearly basis, precipitation could 
be regarded as the major cause of surface salinity 
variation. Regular seasonal changes in the surface 
salinity were observed; the surface salinity was 
minimum in early spring and maximum in summer. 
The surface waters were almost saturated with 
dissolved oxygen throughout a year. The oxygen 
content of the bottom waters in the main Nakan- 
oumi and the Yonago Embayment showed a dis- 
tinct seasonal cycle with remarkably low values in 
summer. The concentrations of total phosphorus 
and total nitrogen were high in the Yonago Em- 


bayment. Total phosphorus concentration in the 
main Nakanoumi had a distinct seasonal cycle with 
quite high values during the summer months, 
which was closely connected with the release of 
phosphate-phosphorus from lake sediments. The 
hytoplankton communities of Lake Nakanoumi 

salient areal features which were closely relat- 
ed with the surface salinity. (Baker-IVI) 
W85-01476 


HISTORICAL CHANGES IN THE CONDUC- 
TIVITY AND IONIC CHARACTERISTICS OF 
THE SOURCE WATER FOR THE SHARK 
RIVER SLOUGH, EVERGLADES NATIONAL 
PARK, FLORIDA, U.S.A., 

Everglades National Park, Homestead, FL. South 
Florida Research Center. 

M. D. Flora, and P. C. Rosendahl. 

Hydrobiologia, Vol. 97, No. 3, p 249-254, Decem- 
ber, 1982. 2 Fig, 2 Tab, 8 Ref. 


Descriptors: *Shark River Slough, *Everglades 
National Park, *Florida, *Conductivity, Water 
quality, Hydrological regime, Sodium, Chloride, 
Environmental effects, Flood control, Land recla- 
mation, Water storage. 


Extensive man-made alterations to the natural flow 
pattern for the purposes of flood control, land 
reclamation and water storage have greatly altered 
the hydrological regime north of Everglades Na- 
tional Park. The changes in the hydrological 
regime have significantly altered the conductivity 
and ionic composition of water in the Shark River 
Slough system of Everglades National Park. The 
three distinct types of water input are marsh water, 
canal delivery water, and bulk precipitation. The 
shift in water inputs from unregulated marsh water 
flow to regulated delivery of canal water has re- 
sulted in a 140% increase in conductivity and 
149% increase in total ionic concentration since 
the early 1960s. Associated with this change has 
been a 300-400% increase in sodium and chloride 
concentrations in the waters entering the Shark 
River Slough of Everglades National Park. While 
the present quality of delivery water to Everglades 
National Park still meets existing standards, tempo- 
ral changes in conductivity and ionic relationships 
indicate that degradation of the quality of water 
resources north of the park may have an impact on 
the water quality in the Shark River Slough. 
(Moore-IVI) 

W85-01483 


GROWTH RESPONSES OF FISH TO CHANG- 
ING ENVIRONMENTAL CONDITIONS IN A 
SOUTH CAROLINA COOLING RESERVOIR, 
Soil Conservation Service, Ottawa, IL. 

D. H. Barwick, and W. E. Lorenzen. 
Environmental Biology of Fishes, Vol. 10, No. 4, p 
271-279, May, 1984. 4 Fig, 4 Tab, 30 Ref. 


Descriptors: *Keowee Reservoir, *South Carolina, 

*Dam effects, *Fish growth, Postimpoundment, 

Bluegill, Bass, Crappies, Shad, Fish stocking, 

— water, Nuclear powerplants, Temperature 
ects. 


Keowee Reservoir, in northwestern South Caroli- 
na, was impounded in April 1968 and reached full 
pool in March 1971. It was built primarily to 
provide condenser cooling water for Oconee Nu- 
clear Station, but it also serves as the lower pool 
for a pumped storage hydroelectric plant and pro- 
vides water for a hydroelectric plant. Significant 
changes in growth of bluegills, Lepomis macro- 
chirus, largemouth bass, Micropterus salmoides, 
and black crappies, Promoxis nigromaculatus, 
were observed in Keowee Reservoir, South Caro- 
lina, during the 10 years (1968-1977) following 
impoundment. During this period the reservoir 
filled, water temperatures were increased by 
heated effluent from a nuclear power plant, and 
threadfin shad, Dorosoma petenense, were 
stocked. Elevated water temperatures appeared to 
have no measurable effect on growth of bluegills, 
largemouth bass or black crappies, and stocking of 
threadfin shad failed to increase growth rates of 
bluegills. Stocking of threadfin shad may have 
improved growth rates of 2-year-old largemouth 
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bass and 2-, 3-, and 4-year-old crappies. (Moore- 
IVI) 
W85-01496 


PLANKTON COMMUNITY OF AN ACID 
BLACKWATER SOUTH CAROLINA POWER 
PLANT IMPOUNDMENT, 

Carolina Power and Light Co., New Hill, NC. 
Harris Energy and Environmental Center. 

M. A. Mallin. 

Hydrobiologia, Vol. 112, No. 3, p 167-177, May, 
1984. 7 Fig, 4 Tab, 37 Ref. 


Descriptors: *Robinson Impoundment, *South 
Carolina, *Plankton, Cooling ponds, Powerplants, 
Diatoms, Chlorophyta, Rotifers, Copepods, Clado- 
cera, Thermal pollution, Environmental effects, 
Primary productivity. 


Robinson Impoundment, an acid blackwater 
system in the South Carolina sandhills, serves as a 
cooling pond for a 854 MW power plant. It is 
divided by a causeway into an upper and lower 
impoundment. The upper impoundment is narrow, 
shallow, exhibits higher flow, and much more peri- 
phytic and rooted aquatic macrophyte vegetation. 
The lower impoundment is wide and deep with 
many sandy shoreline areas and little macrophyte 
vegetation. The zooplankton and phytoplankton 
communities of both the lower and upper im- 
undment were investigated over a three-year 
period (1980-1982) in an effort to determine power 
plant discharge effects on the plankton. Primary 
productivity rates were low, characteristic of an 
oligotrophic system. The phytoplankton communi- 
ty was dominated by the Bacillariophyceae and 
Chlorophyceae in cell density and the Chlorophy- 
ceae in species richness. The zooplankton commu- 
nity was dominated numerically by copepods, ro- 
tifers, and cladocerans, respectively. Principal zoo- 
plankton species included Diaptomus mississippien- 
sis, Bosmina longirostris. Diaphanosoma bra- 
chyurum, Keratella americana, K. cochlearis, 
Pompholyx sulcata, and Conochiloides coenobasis. 
The rotifers were dominant in species richness, 
while crustacean zooplankton species richness was 
usually quite low. Statistical analyses performed 
using phytoplankton and zooplankton population 
variables indicated that in most cases upper im- 
poundment densities were significantly lower (p < 
0.05) than lower impoundment densities which 
were likely a function of the lotic upper impound- 
ment habitat. No significant differences were found 
between the discharge area and the rest of the 
lower impoundment stations suggesting that local- 
ized power plant discharge effects did not occur 
during the study. Peak midsummer thermal dis- 
charge (36.0 degrees C) may have caused tempo- 
rary reductions in D. mississippiensis and several 
rotifers. Thermal stimulation during summer may 
have caused population increases for the filter- 
feeding cladocerans, B. longirostris and D. bra- 
chyurum. (Author’s abstract) 
W85-01498 


WATER TEMPERATURE CHANGE CAUSED 
BY ABSTRACTION, 

McMaster Univ., Hamilton (Ontario). Dept. of 
Civil Engineering and Engineering Mechanics. 

J. R. Dymond. 

Journal of Hydraulic Engineering, Vol. 110, No. 7, 
p 987-991, July, 1984. 1 Fig, 6 Ref. 


Descriptors: *Model studies, *Water temperature, 
*Abstraction, *Environmental effects, Thermal ca- 
pacity, Mathematical equations, Prediction, Water 
level. 


A simple method is presented for predicting water 
temperature change caused by a constant abstrac- 
tion. The method requires little data collection, no 
computer modeling nor lengthy analysis, nor the 
assumption that the water surface is not shaded. 
The analysis as presented is not exact as the effects 
of surface heat transfer and velocity modifications 
on temperature change during abstraction are not 
represented, but depth change is implied as the 
primary cause of temperature change. Important 
assumptions are that the change of long wave 
radiation, change of convective-conductive heat 





transfer and the change of evaporative heat loss 
caused by abstraction are small. This is true for 
small temperature changes only. The effect of ig: 
ay Sy terms is demonstrated. (Baker-IV 


LONG-RANGE RESERVOIR OUTFLOW TEM- 
PERATURE PLANNING, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil er are 

W. O. Wunderlich, and M. C. Shiao. 

Journal of Water Resources Planning and Manage- 
ment, Vol. 110, No. 3, p 285-295, July, 1984. 7 Fig, 
4 Tab, 3 Ref, 1 Append. 


Descriptors: *Reservoir releases, *Water tempera- 
ture, *Fisheries, Reservoir operation, Planning, 
Hydroelectric power, Tailwaters, Downstream. 


The effect of large impoundments on the tempera- 
ture regime of streams can be utilized to provide a 
cold water fish habitat in the tailwater and in a 
river reach several miles downstream from the 
dam, provided that the cold water can be reliably 
supplied. A method for long-range reservoir oper- 
ation planning to meet an outflow temperature 
goal is described. For downstream water uses it 
may be beneficial to keep the maximum outflow 
temperature in fall at or below a target tempera- 
ture. This goal can be accomplished by limiting the 
total amount of discharge after the spring filling of 
the reservoir. The limit on discharge is expressed 
by the cold water index (CI), which is the ratio of 
total discharge during the planning period to the 
reservoir volume at the start of the period. The CI 
is an empirical number that must be developed for 
the particular reservoir considered. Once the CI is 
known, it can be included as a water temperature 
objective in a multi-purpose release planning 
model practically without increase in computation- 
al burden. Achieving the water temperature goal 
may require shifting of releases from summer to 
fall. The decrease in summer output is about 3% of 
the project’s unmodified annual output. This loss is 
mostly recuperated later in fall resulting in an 
annual reduction of about 1%. (Moore-IVI) 
W85-01565 


EVALUATION OF THE INCREMENTAL 
METHODOLOGY FOR RECOMMENDING IN- 
STREAM FLOWS FOR FISHES, 

Oklahoma Cooperative Fishery Research Unit, 
Stillwater. 

D. J. Orth, and O. E. Maughan. 

Transactions of the American Fisheries Society, 
Vol. 111, No. 4, p 413-445, July, 1982. 15 Fig, 8 
Tab, 109 Ref. 


Descriptors: *Glover Creek, *Oklahoma, *Incre- 
mental methodology, *Fish management, *In- 
stream flow, *Stream fisheries, *Stream discharge, 
Habitats, Population density, Fish populations, 
Madtom, Stoneroller, Darter, Bass. 


In areas where there are competing demands for 
water, the maintenance of adequate instream flows 
for fish complicates management of stream fisher- 
ies. Instream flow incremental methodology, an 
operational method of quantifying the effects of 
altered stream flow regimes on fish habitat, was 
evaluated for warmwater streams. Application of 
the ‘incremental methodology’ is limited in many 
situations because quantitative information on mi- 
crohabitat preferences of fishes is scarce, and be- 
cause few field tests of the validity of the assump- 
tions have been conducted. The incremental meth- 
odology was applied in a warmwater stream in 
southeast Oklahoma. Fish population estimates 
were made quarterly over 2 years at four study 
sites concurrent with estimates of weighted usable 
area for each species. Instream flow recommenda- 
tions then were developed on the basis of the 
incremental methodology, the wetted-perimeter 
method, and the Montana (Tennant) method. For 
the freckled madtom, the central stoneroller, and 
the orangebelly darter, the assumption of inde- 
pendence of habitat-suitability functions was vio- 
lated for at least one of the three possible two-way 
combinations. Violation of this assumption was 
greatest for the interaction of depth and velocity. 
There were no significant correlations between 


weighted usable area and standing stock for adult 
and juvenile smallmouth bass in any season. For 
the freckled madtom, the central stoneroller, and 
the orangebelly darter, correlations between 
weighted usable area and standing stock were con- 
sistently yr during the summer. Monthl 
instream flows recommended for Glover Cree! 
equaled or exceeded the historical flows in typical 
water years. Flow recommendations based on the 
Montana and wetted-perimeter methods were simi- 
lar to those based on the incremental er 
for the low-flow season (July-December) only. 
(Collier-IVI) 

W85-01623 


7. RESOURCES DATA 
7A. Network Design 


OPTIMIZATION OF WATER QUALITY MON- 
ITORING NETWORKS, 

Waterloopkundig Lab., Delft (Netherlands). 

S. Groot, and T. Schilperoort. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 275-287, 1984. 7 Fig, 1 Tab, 8 Ref. 


Descriptors: *Monitoring, *Water quality, *Net- 
works, *Optimization, *Netherlands, Cost analysis, 
Sampling frequency. 


The water quality monitoring network in the main 
surface waters in The Netherlands includes almost 
400 sampling locations with a sampling interval of 
1 to 4 weeks. The number of water quality varia- 
bles analyzed at a sampling location varies from 15 
up to 100. A general approach for monitoring 
network optimization itches five steps: identifi- 
cation and quantification of objectives, including 
the definition of an effectiveness measure; determi- 
nation of the relevant process dynamics; evaluation 
of the effectiveness as a function of the monitoring 
effort; evaluation of the costs as a function of the 
monitoring effort; execution of a cost effectiveness 
analysis. The techniques to be used in the third 
step strongly depend on the monitoring objectives; 
a careful definition and quantification of these ob- 
jectives in statistical terms is a prerequisite for any 
optimization. For the application of these tech- 
niques, knowledge of the correlation structure of 
the processes is required. When this knowledge is 
based on observations only, black-box techniques 
like time series analysis are appropriate. One of 
these techniques, based on the ideas of Letten- 
maier, has been used for the optimization of the 
sampling frequency of the routine water quality 
monitoring network in The Netherlands with the 
o of trends as the main objective. (Moore- 
I 

W85-01406 


7B. Data Acquisition 


DETERMINING SOIL MOISTURE FROM 
GEOSYNCHRONOUS SATELLITE INFRARED 
DATA: A FEASIBILITY STUDY, 

National Aeronautics and Space Administration, 
Greenbelt, MD. Lab. for Atmospheric Sciences. 
For primary bibliographic entry see Field 2G. 
W85-01152 


DUVAS AS A REAL-TIME, FIELD-PORTABLE 
WASTEWATER MONITOR FOR PHENOLICS, 
Oak Ridge National Lab., TN. Health and Safety 
Research Div. 

A. R. Hawthorne, S. A. Morris, R. L. Moody, and 
R. B. Gammage. 

Journal of Environmental Science and Health, 
Vol. A19, No. 3, p 253-266, April, 1984. 7 Fig, 2 
Tab, 10 Ref. DOE contract W-7405-eng-26. 


Descriptors: *Spectrophotometry, *Phenols, 
*Wastewater, *Monitoring, Instrumentation, In- 
dustrial wastes, Coal conversion, Cresols, Xylen- 
ols. 


A real-time, field-portable Derivative UV-Absorp- 


tion Spectrometer (DUVAS) has been designed, 
built, and tested as a monitor for phenolic constitu- 
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ents in wastewater. The monitor has applicability 
in a variety of industries, including coal conversion 
facilities for the determination of phenols, cresols, 
and xylenols. Derivative UV-absorption spectro- 
photometry has the advantage of enhancing the 
detection of narrow absorption bands while reduc- 
ing the spectrometer a to broad absorption 
bands, to long-term drift of light source and/or 
detector, and to sample turbidity or opacity. This 
technique measures the second derivative, or cur- 
vature of the absorption band. Two techniques for 
obtaining second-derivative spectra were evaluat- 
ed: a previously described monitor based on wave- 
length modulation with detection of the second 
harmonic of the modulated frequency providing a 
response proportional to the second derivative of 
the sample absorption; the second prototype instru- 
ment obtains the second-derivative signal by nu- 
merical methods in the integral microcomputer. 
The second approach simplifies construction of the 
optics by removing the need for a vibrating mirror 
and associated electronics; it also uses a solid state 
photodetector instead of a photomultiplier tube. 
The new unit has advanced software which en- 
ables monitoring of up to 8 wavelength pairs, 
conversion of the response to ppm, and compari- 
son of the values with alarm set points. The instru- 
ment is useful as a real-time, rapid response, field- 
portable monitor for phenolics at ppm concentra- 
tions; the sensitivity is highest for phenols, with 
xylenols producing a smaller signal. (Collier-IV1) 
W85-01159 


AUTOMATED WEATHER DATA COLLEC- 
TION FOR RESEARCH ON IRRIGATION 
SCHEDULING, 

Agricultural Research Service, Bushland, TX. 

T. A. Howell, D. W. Meek, C. J. Phene, K. R. 
Davis, and R. L. McCormick. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 2, p 386-391 and 396, 
March-April, 1984. 6 Fig, 2 Tab, 29 Ref. 


Descriptors: *Weather data collections, *Irrigation 
scheduling, *Automation, Planning, Computers, 
Sensors. 


The installation and operation of an automated 
microcomputer weather station network is present- 
ed. The network uses off the shelf equipment, yet 
demonstrates the potential for agricultural weather 
networks. The network has operated successfully 
for nearly three years. Problems encountered in its 
operation have been few and can be divided into 
three categories: system, maintenance, and oper- 
ation. When the system is installed, the sensor 
wiring must allow for quick sensor removal or 
replacement. This has been a particular problem 
with the relative humidity sensor. The relative 
humidity sensor should have a weather proof con- 
nector so that replacement sensors can be installed 
without disconnecting an entire wiring harness. 
(Baker-IVI) 

W85-01181 


SOIL SENSOR CONTROL OF HIGH-FRE- 
QUENCY IRRIGATION SYSTEMS, 

Agricultural Research Service, Fresno, CA. 

For primary bibliographic entry see Field 3F. 
W85-01182 


MODIFICATION OF A STEVENS TYPE-F RE- 
CORDER FOR SIMULTANEOUS RECORDING 
OF RAINFALL AND WATER LEVEL, 

New South Wales Univ., Kensington (Australia). 
School of Civil Engineering. 

J. V. Savage. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 27, No. 2, p 443-444, March- 
April, 1984. 2 Fig, 4 Ref. 


Descriptors: *Measuring instruments, *Rainfall, 
*Water level, Recorders, Rain gages. 


A modification made to a Stevens Type-F Water 
Level Recorder, converting it to a dual input in- 
strument, enables rainfall and water level to be 
recorded simultaneously on a common time basis. 
The conversion uses commercially available com- 
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ponents to produce a twin drum recorder. The 
additional drum is designed to be incrementally 
rotated by electrical impulses from a tipping 
bucket rain gauge. The prototype instrument has 
operated successfully over several years in an area 
where tropical high intensity rainfall is the norm. 
The records produced by this recording configura- 
tion are of high quality, easily interpreted and 
suited to digitizing. The water level chart drum 
and the clock driven pen carriage are unimpeded 
and operate in the normal way, providing a con- 
current record of rainfall and water level. This 
modification could be carried out by any compe- 
tent small machine shop. A dual input recorder is 
thus produced which should be of value in many 
areas where a single, inexpensive and simple short 
term instrument is required. (Baker-IVI) 
W85-01191 


UTILIZATION OF SATELLITE SNOW-COVER 
OBSERVATIONS FOR SEASONAL STREAM- 
FLOW ESTIMATES IN THE WESTERN HIMA- 
LAYAS, 

Howard Univ., Washington, DC. 

B. Dey, D. C. Goswami, and A. Rango. 

Nordic Hydrology, Vol. 14, No. 5, p 257-266, 
1983. 4 Fig, 3 Tab, 12 Ref. NASA grant NAGS- 


Descriptors: *Remote sensing, *Himalayas, *Satel- 
lite technology, *Snow cover, *Stream discharge, 
® mal variation, *Indus River, *Kabul River, 
*Pakistan, Photography, Hydrologic models, 
Future planning, Resources management. 


Through simple photo-interpretation techniques 
and linear regression analysis, satellite derived 
snow cover extent data was successfully used for 
hydrologic modelling of snowmelt runoff in 
remote, data-sparse mountain basins like those of 
the Indus and Kabul Rivers. NOAA-VHRR satel- 
lite images have been used to delineate the areal 
extent of snow cover for early April over the 
Indus and Kabul River basins in Pakistan. Simple 
photointerpretation techniques, using a zoom trans- 
fer scope, were employed in transferring satellite 
snow-cover boundaries onto base map overlays. A 
linear regression model with April 1 through July 
31 seasonal runoff (1974-1979), combined with data 
for 1969-73, as a function of early April snow 
cover explains 60% and 90% of the variance, 
respectively, of the measured flow in the Indus and 
Kabul Rivers. A multiple regression model, with 
April 1 through July 31, 1969-79, seasonal runoff in 
the Indus River as a function of early April snow- 
covered area of the basin and concurrent runoff in 
the adjoining Kabul River, explains 79% of the 
variability in flow. Multiple regression modeling 
further improved the results. The study has oper- 
ational relevance to water resource planning and 
management in the Himalayan region. (Collier- 
Iv} 

W85-01233 


USE OF A SIMPLE WATER COLUMN SAM- 
PLER TO MONITOR CHEMICAL AND BIO- 
arena CONDITIONS IN SHALLOW 
Harbor Branch Foundation, Inc., Fort Pierce, FL. 
M. J. Youngbluth, R. A. Gibson, and J. K. Holt. 
Florida Scientist, Vol. 46, No. 1, p 15-21, 1983. 2 
Fig, 2 Tab, 15 Ref. 


Descriptors: *Water sampling, *Shallow water, 
*Sampling, Water analysis, Water depth, Phyto- 
plankton, Chlorophyll, Lagoons. 


A simple method is introduced for comparing data 
derived from interval depth and discrete depth 
sampling. Field studies conducted in a shallow 
lagoon indicated that quantitatively reliable esti- 
mates of inorganic nutrients, active phytoplankton 
chlorophyll a, and copepod nauplii can be obtained 
with a tube type sampler. The simplicity of its 
design makes the tube type sampler energy effi- 
cient and maintenance free, unlike a pump sampler 
which requires a source of power and periodic 
inspection of its component parts. In regions where 
shallow, well mixed waters prevail the tube sam- 
pler is a simpler and more rapid alternative to 


sampling discrete depths with a series of closely 
—— bottles. (Baker-IVI) 
85-01239 


AUTOMATION IN RESERVOIR CONTROL. 
For primary bibliographic entry see Field 4A. 
W85-01254 


DATA TRANSMISSION FOR AUTOMATIC 
DAM CONTROL (AUTOMATISIERUNG IN 
DER TALSPERRENUBERWACHUNG), 

Brown, Boveri und Cie A.G., Baden (Switzer- 
land). 

For primary bibliographic entry see Field 4A. 
W85-01255 


AUTOMATIC DATA COLLECTION FOR CON- 
CRETE AND D. 


EARTH DAMS, 
Inbaber der Huggenberger A.G., Zurich (Switzer- 
d). 


J. Ziltener. 
Wasser, Energie, Luft, Vol. 74, No. 11/12, p 298- 
300, 1982. 6 Fig. 


Descriptors: *Data acquisition, *Automation, Con- 
crete dams, Earth dams, Dam safety, Water level, 
Interstitial water, Semiconductors, Transmission, 
Monitoring. 


Procedures and instruments for the automatic col- 
lection of data to ensure the safety of concrete and 
earth dams are described. Progress in this field has 
been particularly great in semiconductor technolo- 
gy, but increased packing density has resulted in 
very small distances between conducting parts, 
which means demands for a long life and protec- 
tion against voltage surges are not being met. Use 
of this technology must therefore be restricted to 
accessible places where replacement is possible. At 
the beginning of the long chain of measurements 
and their processing is measurement collection 
using transmitters, followed by transmission of the 
signal through a cable to a primary manual or 
automatic measuring station. Examples of systems 
are given for measuring water level and for meas- 
uring pore water pressure with an intermittently 
oscillating cord, with a pneumatic or hydraulic 
system, and with a resistance wire. Criteria for 
choosing a system focus on the robustness of trans- 
mitter and cables and demand that the transmitter 
have the same life as the dam. There are three 
possibilities for remote transmission of pendulum 
movement: optical measurement; inductive meas- 
urement; and mechanical reading translated into 
capacitive value. (Gish-IVI) 

W85-01256 


ELECTROMAGNETIC DEVICE FOR AUTO- 
MATIC DETECTION OF BEDLOAD MOTION 
AND ITS FIELD APPLICATIONS, 

Birkbeck Coll., London (England). 

For primary bibliographic entry see Field 2J. 
W85-01276 


PHOTOGRAMMETRIC TECHNIQUE FOR 
MEASURING SOIL EROSION, 

Georgia Univ., Athens. Dept. of Geography. 

R. Welch, T. R. Jordan, and A. W. Thomas. 
Journal of Soil and Water Conservation, Vol. 39, 
se 3, p 191-194, May-June, 1984. 6 Fig, 1 Tab, 10 
Ref. 


Descriptors: *Soil erosion, *Measuring instru- 
ments, *Photogrammetry, Erosion control, Predic- 
tion, Gully erosion, Channel erosion, Computers, 
Aerial photography. 


Prediction of gully and channel erosion requires 
improved measurement procedures. Close-range 
photogrammetric techniques using relatively low- 
cost 35 mm or 70 mm cameras, readily available 
cartographic digitizers, and analytical computa- 
tional methods can provide conservationists with 
X, Y, Z terrain coordinates accurate to within a 
few centimeters. Fieldwork is limited to the re- 
cording of stereophotographs at desired time inter- 
vals before and after storm events. Lab tasks in- 
volving coordinate measurement and data reduc- 
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tion require about 2 hr per stereopair. Terrain 
coordinates are used to form digital terrain models 
from which contour maps, profiles, and three di- 
mensional perspectives can be created with the aid 
of computer graphics routines. By registering digi- 
tal terrain models from two dates, soil loss due to 
erosion can be computed. This method can be 
applied to develop data for predictive models to 
estimate gully and channel erosion. Experiments 
show that the photogrammetric approach can be 
used effectively with low-altitude aerial photo- 
graphs to monitor ephemeral gully erosion in farm 
fields and to assess sites for farm ponds and terrace 
construction. (Baker-IVI) 

W85-01323 


STAGE-ACTIVATED TRIGGERING DEVICE 
FOR AUTOMATIC PUMPING SAMPLERS, 
Oklahoma State Univ., Stillwater. Dept. of Forest- 


ry. 

D. J. Turton, and P. J. Wigington, Jr. 

Water Resources Bulletin, Vol. 20, No. 3, p 443- 
447, June, 1984. 3 Fig, 7 Ref. 


Descriptors: *Automation, *Pumping samplers, 
*Triggering device, Samplers, Switches. 


A device to trigger automatic pumping samplers at 
discrete stages on headwater streams in southeast- 
ern Oklahoma was developed. The magnetic 
switch column employs a sequence of magnetic 
reed switches wired in parallel and set at 0.03 m 
(0.10 ft) intervals. A magnetic float inside the 
column closes the reed switches, thereby trigger- 
ing the sampler as stage rises and falls. The col- 
umns were constructed from inexpensive, readily- 
available materials. Following installation and field 
calibration, the columns provided reliable and rep- 
resentative sampling during 12 storms, at three 
sites. The magnetic switch column may be used in 
a wide range of research and monitoring sites to 
improve water quality sampling. (Author’s ab- 
stract) 

W85-01380 


AUTOMATIC MONITORING OF RIVER 
WATER QUALITY, 

National Board of Waters, Helsinki (Finland). 

For primary bibliographic entry see Field 5A. 
W85-01407 


ON-LINE MONITORING, DATA MANAGE- 
MENT AND FORECASTING SYSTEM FOR 
THE BEDFORD OUSE RIVER BASIN, 

Institute of Hydrology, Wallingford (England). 

P. G. Whitehead, D. E. Caddy, and R. F. 
Templeman. 

Water Science and Technology, Vol. 16, No. 5-7, 
p 295-314, 1984. 9 Fig, 4 Tab, 10 Ref. 


Descriptors: *Bedford Ouse river basin, *England, 
*Automation, *River flow, *Water quality, Data 
management, Monitoring, Forecasting, Computers, 
River forcasting. 


Data from automatic water quality monitors and 
gauging stations on the Bedford Ouse are teleme- 
tered to the Cambridge office of the Great Ouse 
River Division of the Anglian Water Authority. A 
mini-computer has been installed to log data from 
the out-stations, convert data to meaningful units, 
prepare data summaries, check for alarm condi- 
tions and forecast flow and quality up to 80 hours 
ahead at key locations along the river system. The 
system provides information on flow and quality 
conditions in real time and has been used to fore- 
cast the movement of pollutants along the river 
system. A generalized suite of computer programs 
have been developed for data management and 
forecasting and a micro-processor controlled water 
quality monitor is currently under development. 
(Author’s abstract) 

W85-01408 





7C. Evaluation, Processing and 
Publication 


EFFECT OF CENSORING TRACE-LEVEL 
WATER-QUALITY DATA ON TREND-DETEC- 
TION CAPABILITY, 

Geological Survey, Reston, VA. 

R. J. Gilliom, R. M. Hirsh, and E. J. Gillroy. 
Environmental Science and Technology, Vol. 18, 
No. 7, p 530-535, July, 1984. 5 Fig, 1 Tab, 8 Ref. 


Descriptors: *Trace levels, *Data interpretation, 
*Water quality, *Censored data, Monte Carlo ex- 
periments, Data collections, Simulation analysis, 
Statistical analysis, Detection limits. 


Monte Carlo experiments were used to evaluate 
whether trace-level water-quality data that are 
routinely censored (not reported) contain valuable 
information for trend detection. Measurements are 
commonly censored if they fall below a level asso- 
ciated with some minimum acceptable level of 
reliability (detection limit). Trace-level organic 
data were simulated with best- and worst-case esti- 
mates of measurement uncertainty, various concen- 
trations and degrees of linear trend, and different 
censoring rules. The resulting classes of data were 
subjected to a nonparametric statistical test for 
trend. For all classes of data evaluated, trends were 
taost effectively detected in uncensored data as 
compared to censored data even when the data 
censored were highly unreliable. Thus, censoring 
data at any concentration level may eliminate valu- 
able information. Whether or not valuable informa- 
tion for trend analysis is, in fact, eliminated by 
censoring of actual rather than simulated data de- 
pends on whether the analytical process is in statis- 
tical control and bias is predictable for a particular 
type of chemical analyses. (Author’s abstract) 
W85-01125 


MICROCOMPUTER’ BILLING FOR THE 
SMALL WATER UTILITY, 

Amory Engineers, Duxbury, MA. 

For primary bibliographic entry see Field 6C. 
W85-01316 


APPLICATION OF PROGRAMMABLE CAL- 
CULATORS TO WATER WORKS PRACTICE, 
R. H. Babcock. 

Journal of the New England Water Works Asso- 
ciation, Vol. 98, No. 1, p 57-74, March, 1984. 6 
Fig, 4 Ref. 


Descriptors: *Utilities, *Automation, *Water sys- 
tems, *Programmable calculators, Planning, Deci- 
sion making, Computers, Management. 


The history and development of calculators is 
traced from the time of Napier (1550-1617), Pascal 
(1623-1662) and Leibnitz (1646-1716), each of 
whom invented calculators for doing arithmetic. 
The ordinary pocket calculator has the following 
principal components: keyboard, display, oper- 
ations, and data memory. To these are added pro- 
gram memory, program input, and program library 
to make a programmable calculator. Examples of 
various softwater components are listed. The pro- 
grammable calculator has become a powerful tool 
which can be used in all phases of water works 
practice. It replaces entire libraries of tables with 
data of accuracy not previously available. It can be 
taught to perform the most complex of calculations 
in a tireless never ending fashion. It can free the 
manager, engineer, superintendent, and foreman 
from numerous repetitive, complex, and boring 
tasks. It is a tool of incredible usefulness which has 


just begun to be explored for this industry. (Baker- 
IVI 


W85-01317 


8. ENGINEERING WORKS 
8A. Structures 


FORECAST AND PROVISION OF CAVITA- 
TION-EROSION SAFETY IN HIGH-HEAD 
SPILLWAYS, 

P. E. Lysenko, G. A. Chepaikin, and S. A. 
Tumanov. 

Hydrotechnical Construction, Vol. 17, p 552-556, 
November, 1983. 2 Fig, 1 Ref. Translated from 
Gidrotekhnicheskoe Stroite’stvo, No. 11, p 11-13, 
November, 1983. 


Descriptors: *Spillways, *Cavitation, *Design cri- 
teria, Erosion control, Erosion, Forecasting, Con- 
struction, Flow aeration, Cavitation erosion. 


A cavitation-safe layout (design) is one for which 
the depth of the expected erosion is technically 
admissible and sufficiently clearly forecastable. 
Technical admissibility means that for the worst 
case of erosion the integrity or bearing capacity of 
the structural elements is not threatened and the 
damaged places can be repaired. The occurrence 
of a vacuum and cavitation upon separation of the 
flow from the gate, its sill, and grooves is not 
admissible in a cavitation-safe layout. All such 
separation zones should be reliably aerated. In the 
case of attachment of the through-going flow to 
the walls of the gate chamber below the maingate, 
all excess energy of the wall part of the flow which 
can cause cavitation erosion should be absorbed by 
a cavitation-resistant lining and dissipated by it. 
After the through-going flow attached to the walls 
acquires a direction parallel to them it is expedient 
to accelerate in every possible way the dissipation 
of the excess energy of the wall part of the flow by 
creating local separation with aeration of the flow 
by means of reverse steps and fins. In the presence 
of a lining of minimum local technological irregu- 
larities (such as weld beads), the lining can be 
considered safe if it does not lose strength upon the 
occurrence of cavitation erosion with a depth 
equal to two heights of the irregularity and four 
heights of the expected grains of the conditionally 
uniform roughness. (Baker-IVI) 

W85-01142 


CALCULATION OF THREE-DIMENSIONAL 
STABILITY OF DEFORMATION-INHOMO- 
GENEOUS EARTH DAMS, 

For primary bibliographic entry see Field 8D. 
W85-01143 


CALCULATION OF STONE SIZE IN RIPRAP 
BANK PROTECTION, 

M. A. Mikhalev. 

Hydrotechnical Construction, Vol. 17, p 585-589, 
November, 1983. 5 Fig, 5 Ref. Translated from 
Gidrotekhnicheskoe Stroitel’stvo, No. 11, p 32-34, 
November, 1983. 


Descriptors: *Shear stress, *Mathematical equa- 
tions, *Riprap, Stress, Slope, Slope stability, Flow, 
Bank stabilization. 


An equation is given which makes it possible to 
determine the shear stress corresponding to the 
start of particles located in a fluid flow on a bank 
slope. In practical calculations the need arises to 
determine the size of stone in the channel itself, 
stably resisting the oncoming flow. An equation is 
given expressing the average value of the shear 
stress within limits of the stream bottom. (Baker- 
IVI) 

W85-01146 


AUTOMATION ON RUN-OF-RIVER POWER 
PLANTS ON THE INN (AUTOMATISIERUNG 
VON LAUFWASSERKRAFTWEKEN AM INN), 
Innwerk A.G., Toeging (Germany, F.R.). 

W. Bernhauer, and J. Gahwiler. 

Wasser, Energie, Luft, Vol. 74, No. 11/12, p 304- 
307, 1982. 7 Fig, 1 Tab. 
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Descriptors: *Inn River, *Hydroelectric plants, 
*Automation, *Computers, Powerplants, Process 
control, Operating costs, Data processing. 


An example on the Inn shows how an economical, 
automatic operation of a river power station can be 
easier achieved. The process computer, which has 
considerable resources for this purpose, carries out 
the manifold functions of the local process control. 
An essential requirement for the most favorable 
application of the computer is the analysis of the 
system-dependent interrelations. The concentration 
of the most important data in the control center 
allows the monitoring of several barrages by one 
person. The experience has proved that, already 
for smaller power stations, an automatic control 
lowers the operating expenses. (Author’s abstract) 
W85-01258 


AERATION OF THE DISCHARGE JET IN 
LARGE FLOOD-CONTROL FACILITIES (DIE 
BELUFTUNG DES ABFLUSSSTRAHLS BEI 
GROSSEN HOCHWASSERENTLASTUNGSAN- 
LAGEN), 

Societe Generale pour |’Industrie Ingenieurs-Con- 
seils, Geneva (Switzerland). 

W. Giezendanner, and H. P. Rufenacht. 

Wasser, Energie, Luft, Vol. 75, No. 11/12, p 281- 
282, 1983. 2 Fig, 13 Ref. 


Descriptors: *Jets, *Cavitation, *Flood control 
structures, *Aeration, Erosion control, Discharge 
channels, Sills. 


Water flowing at high speed can cause cavitation 
damage in discharge channels in flood-control fa- 
cilities, but aeration can reduce cavitation potential 
to the extent that design specifications for the 
channel surface need be less stringent. Erosion 
power of the jet is reduced by this together with a 
slightly decreased speed and lower density caused 
by aeration. In order to produce the necessary 
non-pressure jet on the channel floor, a sill is 
constructed. Air is introduced from the side into 
the chamber that forms between the jet issuing 
from behind the siil and the floor. The lower limit, 
in terms of economics, for the aeration of dis- 
charge channels is a discharge speed of 20 - 35 m/ 
sec. At this level, sills 1.0 - 1.5 m high producing 
jets of 10 - 15 m are optimal. In order to maintain 
the 3 - 8% air content required to prevent cavita- 
tion, aeration units must be constructed 50 - 80 m 
apart or 40 - 60 m after the point at which the jet 
hits the channel floor. (Gish-IVI) 

W85-01262 


DAMS - FOR WHOM AND FOR WHAT PUR- 
POSES (DES BARRAGES - POUR QUI, POUR 
QUOD, 

Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Dept. de Genie Rural et Geometre. 

For primary bibliographic entry see Field 6A. 
W85-01263 


NEW BOTTOM OUTLET FOR THE SCHRAH 
DAM AT THE WAGITAL POWER STATION, 
SIEBNEN (NEUER GRUNDABLASS FUR DIE 
STAUMAUER SCHRAH DER AG 
KRAFTWERK WAGITAL, SIEBNEN), 
Ingenieurburo fuer Bauliche Anlagen der Stadt 
Zurich (Switzerland). 

G. Peter. 

Wasser, Energie, Luft, Vol. 75, No. 9, p 223-224, 
1983. 4 Fig, 2 Ref. 


Descriptors: *Schrah Dam, *Siebnen, *Switzer- 
land, Outlets, Underwater construction, Gates, 
Dam construction, Construction costs. 


The discharge capacity of the existing bottom 
outlet of the Schrah dam at the Wagital power 
station, Siebnen, Switzerland was too small to 
allow sufficiently rapid partial or total emptying of 
the resevoirs. It was therefore necessary to con- 
struct a second outlet. The new outlet consisted of 
a steel plated duct with an inner diameter of 2.20 m 
and two sliding panel gates measuring 1.10/1.60 m 
- a control gate and a gate on the upstream side to 
be used for inspection purposes and operated by an 
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automatic crane on the crown of the dam. The 
control gate and the entrance to the duct lie 834.7 
and 838.9 m above sea level, respectively. Since 
the water level of the Innerthal resevoir could only 
be reduced to 880.0 m above sea level due to slope 
failures within its catchment area, the bottom- 
outlet duct had to be inserted on the upstream side 
under at least 40 m of water. This required that a 
pressure-resistant, watertight steel assembly cap- 
sule be attached to the dam wall, within which the 
duct could be inserted. The new bottom outlet was 
operational in June 1984, the total cost being 
4,200,000 Swiss Francs. (Gish-IVI) 

W85-01264 


OFFICIAL START-UP OF THE OBERAAR- 
GRIMSEL PUMP-FED POWER STATION 
(PUMPSPEICHERWERK OBERAAR-GRIMSEL 
OFFIZIELL IN BETRIEB), 
Kraftwerke Oberhasli A.G., 


zerland). 

F. Benelli. 

Wasser, Energie, Luft, Vol. 75, No. 9, p 225-226, 
1983. 2 Fig. 


Innerkirchen (Swit- 


Descriptors: *Pumped storage, *Oberarr-Grimsel 
Power Station, ‘Switzerland, Hydroelectric 
power, Construction costs. 


The final stage of improvements at the Oberhasli 
power stations in Switzerland was completed with 
the opening in September, 1983 of the Oberaar- 
Grimsel pump-fed power station. By circulating 
water between the two existing reservoirs, lakes 
Grimsel and Oberaar, enough water can be 
pumped at night or over the weekend to supple- 
ment natural supplies during the five work days 
and cover periods of peak and heavy energy 
demand. The plant was designed for a production 
of 300 MW that could be increased to 600 MW. In 
winter the circulated water volume is 625 million 
cu m in the turbine mode and 565 million cu m in 
the pump mode (13 hr peak and 51 hr heavy 
demand energy production, 42 hr night and 32 hr 
weekend pumping). The corresponding figures for 
summer are 480 and 544 million cu m (8 and 65 hr 
peak and heavy demand energy production, 57 and 
42 hr night and weekend pumping). The total 
annual circulated water volume is thus 1,100 mil- 
lion cu m, requiring a retention space of 8 million 
cu m. Annual energy production is 1,000 GWh, for 
which 1,390 GWh of pumping energy must be 
expended. The cost of the facility together with 
that of the Grimsel II Ost headquarters was ap- 
proximately 448 million Swiss Franks. Construc- 
tion began in 1973 and was completed in 1980. 
(Gish-IVI) 

W85-01265 


5-YEAR-DAM-INSPECTION. AIMS AND PRO- 
CEDURES; GEODETIC DEFORMATION 
MEASUREMENTS (ZIEL UND VORGEHEN 
BEI DER 5-JAHRES-EXPERTISE SOWIE HIN- 
WEISE AUF DIE BEDEUTUNG DER GEODA- 
TISCHEN DEFORMATIONSMESSUNG), 
Electrowatt Engineering Services Ltd., Zurich 
(Switzerland). 

For primary bibliographic entry see Field 4A. 
W85-01271 


GEZHOUBA - SUPERPOWER STATION ON 
THE CHANG JIANG, 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). 

E. Gruner. 

Wasser, Energie, Luft, Vol. 75, No. 11/12, p 279- 
281, 1983. 4 Fig. 


Descriptors: *Gezhouba Project, *Chang Jiang 
River, *China, Dam construction, Hydroelectric 
plants, Locks, Navigation, Reservoirs, Sluice gates. 


It has only recently been possible to realize the 
energy potential of the Chang Jiang river (a sec- 
tion of the Yang Tze in China) due to difficult 
geographical and geological conditions. The Gez- 
houba project began in 1975 with construction of a 
concrete dam, maximum height 70 m, its 2,561 m 
length determined by an estimated 1,000-yr flood 
of 110,000 cu m/sec. The contruction site was 


divided into three open sites, each able to divert a 
flood up to 50,000 cu m/sec. The usable head of 23 
m lies between 66 and 43 m above sea level. From 
the right to the left bank, the project consists of 
site 1, construction begun fall 1982, on an arm of 
the river ited by an island; site 2, the compo- 
nents of which began operatin before the 1982 
high water; and site 3, completed before high 
water 1980. Site 1 comprises 9 sluice gates, width 
166 m; a lock for ships up to 10,000 t, 32 x 280 m, 
width 75 m; power house no. | with 14 125-MW 
units, total 1,750 MW, width 388 m. Site 2 includes 
27 flood gates with sector gates, width 500 m; 
wer house no. 2 width 2 m. Site 3 consists of a 
lock for ships up to 10,000 t, 32 x 280 m, width 75 
m; 6 sluice gates for the sand-removal facility, 
width 105 m; and 1 lock for ships up to 3,000 t, 18 
x 120, width 40 m. Total annual power output will 
be 15,100 MWh. The reservoir was filled in May 
1981, in June shipping was rerouted, and in July, 
power was produced. The entire project will be in 
operation in 1985. (Gish-IVI) 
W85-01273 


bp GIGANTIC HYDRO POWER 
IN BRAZIL (TUCURUI: GIGAN- 

TISCHE WASSERKRAFTANLAGE IM AMA- 

ZONAS-URWALD), 

Eidgenoessische Technische Hochschule, Zurich 

(Switzerland). 

R. Bischof. 

Wasser, Energie, Luft, Vol. 74, No. 10, p 278-282, 

1982. 7 Fig, 4 Tab, 19 Ref. 


Descriptors: *Concrete construction, *Tucuri, 
*Hydroelectric plants, *Brazil, Roller compaction, 
Dam construction, Core material, Forests. 


Following a short introduction on layout and main 
characteristics of the scheme the article describes 
the application of Roller Compacted Concrete, the 
extraction of core material and the clearing of the 
forest in the future reservoir area. (Author’s ab- 
stract) 

W85-01362 


LARGE SPILLWAYS IN BRAZIL - THREE IM- 
PRESSIONS FROM THE ICOLD-CONGRESS 


REN; DREI EINDRUCKE VOM ICOLD-KON- 
GRESS 1982 IN RIO DE JANEIRO), 
Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Versuchsanstalt fuer Wasserbau, 
Hydrologie und Glaziologie. 

Vischer. 
Wasser, Energie, Luft, Vol. 74, No. 10, p 283-286, 
1982. 5 Fig, 3 Tab, 9 Ref. 


Descriptors: *Spillways, *Cavitation, *Reinforced 
concrete, *Brazil, Dam construction, Air entrain- 
ment, Concrete construction, Dam discharges. 


Taking some Brazilian dams as an example, the 
author describes three new developments in the 
construction of large spillways: the choice of high 
specific discharges up to 185 cu m/s m, the preven- 
tion of cavitation through air entrainment of the 
order of some percent of the discharge and the 
application of steel fiber reinforced concrete as a 
protection against erosion. (Author’s abstract) 
W85-01363 


SELLRAIN-SILZ GROUP OF POWER STA- 
TIONS, 
G. Brux. 

Wasser, Energie, Luft, Vol. 74, No. 10, p 286-289, 
1982. 3 Fig, 7 Ref. 


Descriptors: *Sellrain-Silz group, *Austria, *Hy- 
droelectric plants, Hydroelectric power, Catch- 
ment area, Dam construction. 


The Sellrain-Silz group of high-pressure-reservoir 
power stations is under construction in the Austri- 
an Alps and consists of a top level, including the 
Finstertal resevoir (60 million cu M) 2,325 m above 
sea level, a 1.77-km pressure duct (4.40 - 3.00-m 
diameter), the Kuhtai shaft power station, and the 
Langental intermediate reservoir (3 million cu m) 
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1,900 m above sea level, together with a lower 
level comprising a 4.7-km pressure duct (3.30-m 
diameter), a surge tank with a 2.42-km pressure 
shaft, and the Silz power station with its 1.15-km 
underwater pipe to the Inn river. The pressurized 
waterway for the Sellrain-Silz group is only six 
times the length of the natural head of 1,678 m, 
yielding 3.8 KWh of energy per cu m reservoir 
water. The Finstertal reservoir only has a 6-sq-km 
catchment area and receives 87% of its spring and 
summer supplies from the Langental reservoir, 
partly from the latter’s 17-sq-km catchment area 
and partly via stream diversions from the 140-sq- 
km Otztal, Stubai, and Sellrain catchment area; in 
winter it is emptied to produce energy. Energy for 
pumping is supplied by the network, while the 
Kuhtai power plant supplies the network in winter. 
Preparation of the construction sites began in 1970, 
construction was started in 1977, and operation 
start-up occurred in 1981. The annual energy pro- 
duction of the Tirol hydroelectric power plants 
was thereby increased by 30% to 2,385 million 
kWh with peak production increasing 55% to 1.37 
kW. The Tirol exports this peak current in ex- 
change for base-load energy from German thermal 
plants. (Gish-IVI) 

W85-01364 


EFFECTS OF RISK AND RELIABILSTY ON 
OPTIMAL RESERVOIR DESIGN, 

University of Petroleum and Minerals, Dhahran 
(Saudi Arabia). Dept. of Earth Sciences. 

H. Yazicigil, and M. H. Houck. 

Water Resources Bulletin, Vol. 20, No. 3, p 417- 
423, June, 1984. 7 Fig, 4 Tab, 22 Ref. 


Descriptors: *Reservoir design, *Linear program- 
ming, *Risk, *Reliability, Gunpowder River, 
Maryland, Streamflow, Predictions, Flood control, 
Reservoir capacity, Water supply, Optimization. 


A chance-constrained linear programming model, 
which utilizes multiple linear decision rules and is 
useful for river basin planning, is used to evaluate 
the effects of risk and reliability on optimal reser- 
voir design. Streamflow forecasts or predictions 
can be explicitly included in the linear program. 
The risk associated with the predictions is included 
in the model through the use of cumulative distri- 
bution functions (CDF) of streamflows which are 
conditioned on the predictions. A multiple-purpose 
reservoir on the Gunpowder River in Marvland is 
used to illustrate the effectiveness of the model. In 
order to provide the decision makers with com- 
plete and useful information, trade-off curves relat- 
ing minimum reservoir capacity (a surrogate for 
dam costs), water supply and flood control iargets, 
and the reliability of achieving the targets are 
developed. The trade-off curves may enhance the 
decision maker’s ability to select the best dam 
capacity, considering technological and financial 
constraints as well as the trade-offs between tar- 
gets, risks, and costs. (Author’s abstract) 
W85-01378 


DESIGN NOMOGRAPHUS FOR TRICKLE IRRI- 
GATION SYSTEMS, 

North Carolina State Univ. at Raleigh. Dept. of 
Soil Science. 

A. Amoozegar-Fard, A. W. Warrick, and D. O. 
Lomen. 

Journal of Irrigation and Drainage Engineering, 
Vol. 110, No. 2, p 107-120, June, 1984. 6 Fig, 3 
Tab, 26 Ref. Department of the Interior project B- 
097-ARIZ. 


Descriptors: *Trickle irrigation, *Irrigaticn sys- 
tems, *Design criteria, Soil water potentiai, Soil- 
water-plant relationships, Permeability coefficient, 
Nomographs, Mathematical studies. 


Nomographs relating discharge rate, plant uptake 
and soil water potential at a reference point are 
developed for trickle irrigation systems. The hy- 
draulic conductivity K is assumed to be related to 
pressure head h by K sub 0 exp (alpha h) in which 
K sub 0 and alpha are empirical constants repre- 
sentative of the specific soil. Point or disc sources 
located at the soil surface as well as arrays of line 
sources located at the soil surface or buried at 





depth d are considered. For point or disc sources, 
the plant water uptake is from a cylindrical volume 
or a buried horizontal disc. For line source arrays, 
however, a one-dimensional uptake is assumed. 
The reference point for line sources is chosen at 
depth z sub M midway between the line emitters. 
For disc or cylindrical uptake, the reference point 
is located at the outer edge of the maximum depth 
of withdrawal. The nomographs are easy to use 
and provide answers without performing tedious 
computations. (Author’s abstract) 

W85-01505 


RECTANGULAR MEASURING FLUMES FOR 
LINED AND EARTHEN CHANNELS, 
Agricultural Research Service, Phoenix, AZ. 
Water Conservation Lab. 

A. J. Clemmens, J. A. a and M. G. Bos. 
Journal of Irrigation and Drainage Engineering, 
Vol. 110, No. 2, p 121-137, June, 1984. 6 Fig, 4 
Tab, 9 Ref, 1 Append. 


Descriptors: *Flumes, *Design criteria, *Channels, 
Irrigation water, Weirs, Head discharge, Head 
loss, Lined channels, Earth channels, Measuring 
flumes. 


Good water management in irrigated agriculture 
requires that irrigation water be accurately meas- 
ured. Design procedures and rating tables are pre- 
sented for modified broad-crested weirs (which act 
hydraulically as long-throated flumes) that have 
rectangular control sections. The ratings are pre- 
sented in terms of discharge per unit width so that 
rectangular broad-crested weirs of a variety of 
sizes can be used. This makes it easier for the 
designer to adapt the flume to the site rather than 
vice versa. These weirs or flumes can be placed in 
lined and unlined canals of any shape. The rating 
tables are presented for rectangular lined canals 
with given values of sill or crest height. An adjust- 
ment procedure is given to develop rating tables 
for other approach area and sill height combina- 
tions. The head loss across the weir required to 
maintain a unique head discharge relationship is 
also presented. Finally, a design example is given 
for a rectangular lined canal. With this informa- 
tion, a rectangular measuring flume can be de- 
signed for a wide variety of site conditions. (Au- 
thor’s abstract) 

W85-01506 


MINIMIZING CAPITAL COSTS OF MULTI- 
OUTLET PIPELINES, 

Lord (J.M.) Inc., Fresno, CA. 

S. Pleban, D. Shacham, and J. Loftis. 

Journal of Irrigation and Drainage Engineering, 
Vol. 110, No. 2, p 165-178, June, 1984. 8 Fig, 2 
Tab, 10 Ref, 1 Append. 


Descriptors: *Capital costs, *Pipelines, Design cri- 
teria, Conveyance structures, Sprinkler irrigation, 
Trickle irrigation, Manifold lines, Optimization, 
Computers. 


A procedure was presented for optimal design of a 
pipeline with multiple outlets. The optimum 
reached is global over the entire set of feasible 
solutions. The procedure assumes uniform slope, 
equal outlet spacing, and equal outlet discharge 
over a specified range of pressure heads. The opti- 
mization technique suggested is the Lagrange Mul- 
tipliers method using the Newton Raphson method 
to solve a system of nonlinear equations. The pro- 
cedure is applicable both to laterals for sprinkler or 
trickle irrigation systems and to manifold lines 
(feeder pipes) for a group of laterals. The cost 
saving could be quite significant when a large 
number of laterals and manifolds are installed in 
the field. The procedure allows the designer to 
check the sensitivity of the change of one or more 
variables. This is easily done since the design is 
carried out entirely by computer. (Moore-IVI) 
W85-01509 


PARABOLIC CANAL DESIGN AND ANALY- 
SIS, 
Leningradskii Politekhnicheskii Inst. (USSR). 


A. P. Mironenko, L. S. Willardson, and S. A. 
Jenab. 


Journal of Irri 
Vol. 110, No. 
Tab, 3 Ref. 


tion and Drainage Engineering, 
» Pp 241-246, June, 1984. 1 Fig, 4 


Descriptors: *Canal design, *Parabolic canals, Hy- 
draulic design, Stability, Canal construction, Pre- 
fabrication. 


River beds, unlined canals, and irrigation furrows 
all tend to approximate a stable parabolic shape. 
Unlined canals can be made more hydraulically 
stable by initially constructing them in a parabolic 
shape. The extra stability of the parabolic channel 
is due to the fact that only one point of the cross 
section is at maximum side slope. Small lic 
ditches can be constructed by parabolic-shaped 
buckets, and large parabolic channels can be con- 
structed by bulldozers and other types of large 
earth moving equipment. A lined parabolic chan- 
nel has no sharp angles of stress concentration 
where cracks may occur, and can be prefabricated 
in molded section. The structural shape of a pre- 
fabricated parabolic section makes it possible to use 
the section as a suspended flume with support only 
at the joints. (Moore-IVI) 

W85-01515 


SULBY RESERVOIR, ISLE OF MAN: DESIGN 
AND CONSTRUCTION, 

P. G. Eccles, and K. A. Kaye. 

Journal of the Institution of Water Engineers and 
Scientists, Vol. 38, No. 3, p 197-216, June, 1984. 4 
Fig, 2 Tab, 12 Ref, 2 Append. 


Descriptors: *Isle of Man, *Sulby Reservoir, 
*Dam design, *Dam construction, Hydroelectric 
plants, Water resources —— Geology, 
Asphaltic concrete, Earth dams, cores. 


The Isle of Man has a resident population of about 
62,000. Due to the large increase in consumption 
during the summer holiday period, when the Is- 
land’s population can almost double temporarily, 
water storage is essential, especially in dry years. 
In 1976, a feasibility study and report on the con- 
struction of a new impounding reservoir at a site 
close to Druidale, in the Sulby valley. The earth 
dam was initially planned to be constructed in two 
stages, but the incorporation of hydroelectric de- 
velopment in the project led to continuing with the 
second stage of the dam immediately, to make use 
of the surplus water Particular items described 
include the site geology, the asphaltic concrete 
core and membrane, and the supporting rockfill 
shell of the dam, from both design and construc- 
tion aspects. The two-stage design does not appear 
to have been detrimental to the overall safety and 
performance of the dam. The geotechnical (grout- 
ing and testing) work has indicated good results. 
Asphaltic concrete has proved in use to be both 
suitable and satisfactory for this purpose. Reservoir 
impoundment reached TWL at the end of April 
1983. (Moore-IVI) 

W85-01521 


OVERLAPPING PILES FORM CUTOFF WALL 
AT THAI DAM, 

A. Alfonso, B. De Paoli, and S. Stefani. 
International Water Power and Dam Construction, 
Vol. 36, No. 6, p 17-21, June, 1984. 7 Fig, 4 Ref. 


Descriptors: *Dam construction, *Piles, *Cutoff 
walls, *Khao Laem Dam, *Thailand, Drilling 
equipment, Design criteria, Dam foundations, 
Grouting. 


The dam for the Khao Laem multipurpose project 
in Thailand had to be constructed on poor quality 
karstic limestone foundations. The concrete cutoff 
wall consisting of overlapping piles in rock which 
the contractor used to overcome the problems is 
described. The solution involved the use of a 762 
mm diameter downhole drill. The diaphragm wall 
drilling revealed the presence of extremely large 
cavities in the foundation rock. Some of these were 
of approximately 50 cu m and, in several piles, the 
volume of concrete tremied into place was about 
five times the theoretical value. Nevertheless, 
checks revealed that deviations in the piles were 
practically negligible, being of the order of 150 
mm per 50 m depth. The quantities involved in 
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subsequent drilling and grouting in those areas 
where cutoff walls are present confirmed that the 
choice of technique for solving the foundation 
problems at Khao Laem, with both positive cutoffs 
and conventional grouting, has been correct. 
Severe hole collapses have been experienced in the 
outer grout rows, giving a clear indication of the 
extremely poor geological conditions in several 
areas. Outer consolidation row grout takes demon- 
strated that the drill’s down hole flushing effect 
enhanced the desired substitution of compressible 
material in the foundation with grout, leading to an 
effective consolidation of the dam’s plinth founda- 
tion. (Baker-IVI) 

W85-01543 


DESIGN AND CONSTRUCTION OF THE 
AGUS IV POWER CAVERN. PART ONE: GEO- 
TECHNICAL INVESTIGATIONS, 

National Power Corp., Manila (Philippines). 

For primary bibliographic entry see Field 8E. 
W85-01544 


DEVELOPMENT OF THE WUJIANG RIVER, 
Ministry of Water Resources and Electric Power, 
Beijing (China). 

X. Cheng. 

International Water Power and Dam Construction, 
Vol. 36, No. 6, p 30-32, June, 1984. 3 Fig, 1 Tab. 


Descriptors: *Dam construction, *China, *Wu- 
jiangdu River, *Design criteria, Construction, Hy- 
droelectric plants, Planning, Water resources de- 
velopment. 


One of the difficulties of many dam sites in China 
is the lack of space to accommodate all the various 
components of a hydropower station, as a result of 
the country’s characteristically narrow high 
gorges. How this problem, and a number of others, 
are overcome is described by reference to a 
number of particular interrelated projects. The 
Wujiangdu project controls a drainage area of 
27,790 sq km and deals with an average river flow 
of 502 cu m/sec. The width of the river channel is 
only 70 m during the dry season, and the valley 
width at reservoir full level is only about 350 m. A 
very compact layout was devised and is decribed. 
The dam is of the conventional concrete arch 
gravity type. Karstic formation and curtain grout- 
ing are described along with other construction 
features and the spillway performance tests. 
(Baker-IVI) 

W85-01545 


EVOLUTION OF BUTTRESS DAMS, PART 
ONE, 


Motor-Columbus_ [I ig i unterneh f4 
Baden (Switzerland). 

N. J. Schnitter. 

International Water Power and Dam Construction, 
Vol. 36, No. 6, p 38-42, June, 1984. 6 Fig, 1 Tab. 
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Descriptors: *Dam construction, *History, *But- 
tress dams, Dams, Construction, France, United 
States, Italy, Spain, Roman Empire. 


Historic buttress gravity dams and true buttress 
dams are discussed. The rapid evolution of this 
type of structure at the beginning of the 20th 
century is traced. The evolution of reinforced con- 
crete construction and the development of two 
distinct types of the multiple-arch and the flat-slab 
buttress dams are mentioned. Buttress dams are 
derived from the massive gravity types by the 
introduction of intermediate spaces, which allow 
water seepage through the foundation and dam 
body to discharge, not only downstream, but also 
sidewards and upwards into these spaces, thus 
greatly reducing the uplift pressures. Roman engi- 
neers introduced the buttress dam. The buttress 
dam concept did not re-emerge until the 1500's, in 
Spain. In the early 1800s the leadership in the field 
of dam engineering to France where the first large 
dams were built for the water supply of the epoch- 
al Canal du Midi. Almost a century later a similar 
design to the French construction across the Belu- 
bula river was being undertaken in Salt Lake City, 
Utah. The first multiple-arch dam of reinforced 
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concrete was completed in 1908 in only 114 work- 
ing days to impound the Hume Lake ogging and 
fluming reservoir on the Ten Mile Creek 80 km 
east of Fresno in the California Sierra Nevada 
mountains. Shortly after completion of this dam, 
the replacement of the extremely slender Big Bear 
Valley single-arch dam was undertaken. Overall a 
dozen multiple-arch dams were built in the follow- 
ing decade. Large scale multiple arch dams were 
pursued further by the prominent French dam 
designer Andre Coyne after World War II. (Baker- 
IV 
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EVOLUTION OF BUTTRESS DAMS, PART 
TWO. 


Motor-Columbus Ing 
Baden (Switzerland). 
N. J. Schnitter. 

International Water Power and Dam Construction, 
Vol. 36, No. 7, p 20-22, July, 1984. 3 Fig, 35 Ref. 
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Descriptors: *Dam construction, *History, *But- 
tress dams, Dams, Construction, Multiple arch 
dams, Flat-slab dams, Costs, Dam failure. 


The most powerful ee to the multiple-arch 
dam at the beginning of the 20th century was the 
flat-slab buttress type developed and patented by 
Nils F. Ambursen. The Ambursen dam type soon 
became quite popular and by the end of 1910 
almost 60 such dams had been built. By the end of 
the 1920s more than 200 such dams had been built. 
Outside the US the flat-slab buttress type was 
adopted, especially after World War II. Economic 
factors such as the rise of labor costs in relation to 
prices of materials and the ensuing mechanization 
worked strongly against the flat-slab type of dam. 
Several of them deteriorated unexpectedly quickly 
under the severe climatic conditions they were 
sometimes exposed to, or they developed cracks or 
leaks. Some designers reverted to dam types in 
which the arches or slabs were replaced by en- 
largements at the upstream heads of thicker and 
closer spaced buttresses and which were more 
amenable to modern mass concrete techniques. 
Most of the buttress dams built in the last decades 
followed either Marcello’s double buttress or 
Noetzli’s single buttress design, sometimes with 
rather trivial variations. (Baker-IVI) 

W85-01549 


DEVELOPMENT OF THE WUJIANG RIVER, 
PART TWO, 

Ministry of Water Resources and Electric Power, 
Beijing (China). 

X. Cheng. 


International Water Power and Dam Construction, 
be 5 36, No. 7, p 32-34, July, 1984. 7 Fig, 2 Tab, 6 
Ref. 


Descriptors: *Water resources development, 
*Maotiaohe River, *China, *Wujiang River, Dam 
construction, Flood control, Irrigation, Naviga- 
tion, Hydroelectric power. 


The proposed development of the Wujiang River 
and its major tributary, the Maotiaohe, is described 
as it relates to the construction of the Wujiang dam 
and hydro plant. An overall plan to develop the 
Wuijiang has been studied for more than 20 years. 
The major functions considered in the planning 
are: flood control, power, navigation, and irriga- 
tion. A master plan has been devised to develop 
the whole length of the main stream. Eight 
projects are going to be built with a total capacity 
of 5590 MW. The total storage capacity of the 
eight projects will be 9,100 million cu m. The 
Maotiaohe River is quite small with a drainage 
area of only 3133 sq km. But its gradient is steep 
with a 549 m drop in a river length of 180 km. Six 
projects were constructed on the Maotiaohe with a 
total installed capacity of 239 MW, while total 
annual generation is 918 GWh in an average year. 
Over 70% of the drainage area of the Maotiaohe is 
composed of carbonate rocks. Karstic cavities and 
water channels are widely spread. Careful meas- 
urements were taken to ensure the watertightness 
of the dam foundations. In the first, second, third, 
and sixth stations, the dam foundations were treat- 
ed by curtain grouting. Concrete cutoff walls were 


used at one station. At another station there is only 
a low dam, and its foundation was treated with 
consolidation grouting. (Baker-IVI) 

W85-01551 


DESIGN AND CONSTRUCTION OF THE 
AGUS IV POWER CAVERN, PART TWO: 
DESIGN AND CONSTRUCTION, 

Massachusetts Metropolitan District Commission, 
Southborough. Water Div. 

R. P. Falcon, C. Kutzner, and M. R. Uy. 
International Water Power and Dam Construction, 
Vol. 36, No. 7, p 35-40, July, 1984. 5 Fig, 7 Ref. 


Descriptors: *Construction, *Underground power- 
plants, *Design criteria, *Tunnels, New Australian 
Tunnelling Method, Rocks, Reinforced concrete, 
Grouting. 


In view of the very high permeability of the rock 
and the problems of dewatering excavations below 
the groundwater table for construction of the Agus 
IV power cavern, it was decided to place the 
cavern at the highest possible elevation in view of 
the requirements of energy generation and the 
economics of the project. The elevation of the 
deepest part of the cavern bottom was determined 
at 227.75, taking into account the pits for the draft 
tubes. This is about 6 m below the average ground- 
water table, and 130 m below the natural ground. 
The influence of the major fault was minimized by 
locating the cavern as far south as possible, a 
distance of 6-12 m from the fault. The weak tuff 
layer would have been exposed to stresses which 
would have exceeded the material’s compressive 
strength and thus it was decided to replace the tuff 
materials with concrete, applying conventional un- 
derpinning techniques. The grouting proved to be 
successful, in terms of the strength achieved, in the 
discontinuities of the rock mass. Steps taken to 
provide rock support and the use of prestressed 
anchors are described. The New Australian Tun- 
nelling Method was used for the first time in the 
Philippines and was not instantly well received by 
the workers who initially did not feel safe working 
in a tunnel without the usual steel structures and 
lumbers above their heads. As they develop their 
skills with this new method, work is moving along 
at a more rapid pace. (Baker-IVI) 

W85-01552 


8B. Hydraulics 


ROLE OF LARGE-SCALE TURBULENCE AND 
PROBLEMS OF STABILITY OF EARTH 
CANALS, 

V. S. Altunin, S. A. Abdrasilov, and A. A. 
Tursunov. 

Hydrotechnical Construction, Vol. 17, p 589-596, 
November, 1983. 4 Fig, 3 Tab, 11 Ref. Translated 
from Gidrotekhnicheskoe Stroitel’stvo, No. 11, p 
37-41, November, 1983. 


Descriptors: *Canals, *Turbulence, ‘*Stability, 
*Earthworks, Runoff, Mathematical equations, 
Waves, Turbulent flow, Wind, Eddies, Velocity. 


In connection with the increase of irrigated areas 
and intense use of the runoff of local streams, large 
canals of considerable length, including canals for 
regional redistribution of water resources, are 
being constructed and planned. In long earth 
canals, phenomena of a loss of general stability of 
the flow occur, which can lead to deviation of the 
flow in plan, meandering. Therefore it is important 
to establish the criteria of planar stability of the 
flow preventing irreversible channel deformations. 
A hydrotechnical classification is presented of 
earth canals on the basis of a capacity criterion. 
Equations are described which permit a complete 
determination of the cross sectional shape and size 
of a canal. These equations are valid for conditions 
of uniform, steady flow of water. In reality these 
conditions will be disturbed by waves from wind, 
waves from ships, steep traveling wave surges 
caused by starting or stopping the pump units 
operating the gates of the cross regulators, and 
entry into the canal of part of the floods of local 
streams. The general stability of a mean turbulent 
flow in canals was examined under conditions of 


steady, uniform flow. The turbulent structure of a 
flow in an earth canal of sufficiently large size was 
investigated to establish large scale eddies in such 
canals. Special experiments were also conducted to 
determine the character of the distribution of tur- 
bulent fluctuations of the longitudinal velocity at 
various points of the cross section of the canal. 
(Baker-IVI) 

W85-01147 


FEATURES TO PROTECT THE OUTLETS OF 
THE TIEFENCASTEL POWER HOUSE FROM 
GRAVEL DEPOSITION (MASSNAHMEN ZUR 
VERHINDERUNG DER GESCHIEBEABLA- 
GERUNGEN IN DEN AUSLAUFEN DER ZEN- 
TRALE TIEFENCASTEL), 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Versuchsanstalt fuer Wasserbau, 
Hydrologie und Glaziologie. 

W. Peter. 

Wasser, Energie, Luft, Vol. 75, No. 5/6, p 120-123, 
January, 1983. 9 Fig, 1 Ref. 


Descriptors: *Outlets, *Gravel, *Model studies, 
*Tiefencastel Hydroelectric Plant, *Switzerland, 
Hydraulic models, Hydroelectric plants. 


The Tiefencastel, with an installed capacity of 82 
MW, lies only a kilometer below the locality of the 
same name on the Albula. Model studies with a 
1:40 model were conducted to determine features 
which would protect the outlets of the Tiefencastel 
powerhouse from gravel deposition. Gravel depo- 
sition in the power house outlets can be prevented 
by landscaping the bed topography with blocks so 
that smaller discharges are diverted to form a 
concentrated flow across the outlets. Special atten- 
tion is given to the model calibration by reproduc- 
tion of the existing situation. (Moore-IVI) 
W85-01267 


INTERFACIAL RESISTANCE IN STRATIFIED 
FLOWS. 


Thessaloniki Univ., Salonika (Greece). Lab. of Hy- 
draulic Structures. 

V. Dermissis, and E. Partheniades. 

Journal of Waterway, Port, Coastal and Ocean 
Engineering, Vol. 110, No. 2, p 231-250, May, 
1984. 20 Fig, 24 Ref. NSF grant ENG 76-11537. 


Descriptors: *Interfacial friction, *Stratified flow, 
Density stratification, Mathematical models, Hy- 
drodynamics, Friction coefficient, Reynolds 
number, Froude number. 


Density stratification in fluids, as a result of dis- 
solved salts, heat and suspended sediment, is fre- 
quently encountered in nature and it may drastical- 
ly affect the hydrodynamic behavior and the asso- 
ciated transport processes in natural flow systems. 
A key factor in the modeling of stratified flow 
systems is the interfacial friction, and the associat- 
ed friction coefficient. The interfacial friction coef- 
ficients in a two-layered stratified flow were stud- 
ied in a closed 15 m long rectangular duct with 
fresh water flowing over a quasi-stagnant salt 
water pool. The average interfacial friction coeffi- 
cient over the effective section of closed rectangu- 
lar duct was evaluated from measured quantities 
on the basis of a one-dimensional analytical flow 
model developed along the general Schijf-Schoen- 
feld’s line for open channels. The average interfa- 
cial friction coefficient was found to be best corre- 
lated with the number RF sq, in which R and F are 
the Reynolds and Froude numbers respectively, 
and with the relative density difference Delta rho/ 
rho used as an independent parameter. There is 
close agreement with re-analyzed data from an 
earlier study while one data point from the Missis- 
sippi estuary falls on a smooth extrapolation of the 
appropriate curve. Attempts to correlate the inter- 
facial friction coefficient with the Reynolds 
number, the Froude number, the Keulegan number 
and the relative density difference led to unsatis- 
factory results. The success of the correlation de- 
pends not only on the adequacy of the number of 
independent flow variables and fluid properties 
used, but also on the proper dimensionless group- 
ing of these variables. (Moore-IVI) 

W85-01502 





ae. PIPE FLOW RATE FROM 
PIP’ 


METRY, 
gg hs Univ. (Ontario). School of Engineering. 


Journal of Irri 
Vol. 110, No. 
Tab, 15 Ref. 


Descripturs: *Corru; wie ae pi flow, *Flow 
rate, Pipes, Hydraulic rou; ater convey- 
ance, Mathematical equations, rekenas 


tion and e Engineering, 
» p 237-241, — 1984. 1 Fig, 1 


Corrugated plastic drainage pipe has become the 
principal pipe used for por oll od agricultural lat- 
eral drains and is gaining rapid acceptance for main 
drains. One disadvantage is its higher hydraulic 
roughness compared to clay or concrete drain tile. 
The hydraulic roughness of pipe used for water 
conveyance is of economic importance in the 
design of a drainage system. Data from hydraulic 
tests of corrugated plastic drainage tubing reported 
in the literature were analyzed to develop an equa- 
tion for estimating the flow capacity of corrugated 
= pipe diameters. The flow rate can be calcu- 
lated from the equation pon only physical dimen- 
sion measurements. (Moore-IV. 

W85-01514 


EROSION OF PLUNGE POOLS DOWN- 
STREAM OF DAMS DUE TO THE ACTION OF 
FREE-TRAJECTORY JETS. 
P. J. Mason. 

Proceedings of the Institution of Civil Engineers, 
Part b Vol. 76, p 523-537, May, 1984. 4 Fig, 2 Tab, 
42 Ref. 


’ 


Descriptors: *Plunge pools, *Scour, *Free-trajec- 
tory jets, Erosion, Spillways, Gates, Mathematical 
equations, Energy dissipation, Flood discharge, 
Rock properties, Jets. 


The discharge of flood waters downstream of 
dams is always associated with the need to dissi- 
pate the hydraulic energy of the flow. One of the 
most common ways of accomplishing this in recent 
years has been by the use of free-trajectory jet 
dissipators such as flip buckets, ski jumps and free 
overfalls. On occasions, however, unforeseen and 
dangerous erosion of scour holes has occurred 
leading to costly remedial works. The case histo- 
ries of scour developments on selected prototypes 
are reviewed, summarizing features common to 
those case histories where scour has been of par- 
ticular interest. In some cases, the spillways were 
used far more than originally intended owing to 
delays in power station construction or commis- 
sioning. Asymmetrical gate operation was a factor 
in scour in several cases. Unacceptable scour is not 
limited to soft rocks. In three cases, problems 
appear to be linked with variations of rock 
strength within the plunge pool area. By analyzing 
sets of data from both model and prototype plunge 
pool developments, formulas were developed for 
calculating the probable depths of erosion under 
free jets, both on models and prototypes. (Moore- 


IVI) 
W85-01517 


NATURAL CONVECTION IN AN INCLINED 
SQUARE CAVITY IN REGIONS OF DENSITY 
INVERSION OF WATER, 

Kitami Inst. of Tech., Hokkaido (Japan). 

H. Inaba, and T. Fukuda. 

Journal of Fluid Mechanics, Vol. 142, p 363-381, 
May, 1984. 15 Fig, 16 Ref. 


Descriptors: *Convection, *Density inversion, 
*Ice-water interfaces, Water temperature, Heat 
transfer, Inclination angle. 


The natural convection occurring from tempera- 
ture variation of water in the neighborhood of the 
ice-water interface has an important role in the 
formation of ice on a lake or river and the freezing 
of water pipes, water-storage vessels or fire hy- 
drants in cold regions. An ice-water interface such 
as in these examples is commonly inclined. The 
steady laminar natural convection of water in an 
inclined square cavity is investigated experimental- 
ly and analytically at temperatures in the neighbor- 
hood of maximum density near 4 degrees C. One 


hot wall of the square cavity is maintained at 
ee ee ee eee 
C and the opposing cold wall is kept at a uniform 
temperature of 0 degrees C, while the other walls 
are thermally insulated. Photographs and analyti- 
cal descriptions of the flow patterns, temperature 
weap in ie water layer and average heat-trans- 
its are presented for various surface 
Tien of the hot wall and inclination angles 
are cavity from 0 de (heated from 
Selow) to 180 degrees (heated from above) by 30 
degrees intervals. The density inversion of water 
has a strong effect on the natural convection oc- 
curring in the inclined square cavity, and the aver- 
. e heat-transfer coefficient is a peculiar function 
the surface temperature of the hot wall. The 
rie results agreee well with the experimen- 
tal ones for some regions of inclination angle and 


surface temperature of the hot wall. (Moore-IVI) 
W85-01519 


MODEL STUDY OF JET-INDUCED CIRCULA- 
TION AND MIXING IN A RESERVOIR, 
Birmingham Univ. (England). Dept. of Civil Engi- 
neerin; 

R. A. Falconer. 

Journal of the Institution of Water Engineers and 
Scientists, Vol. 38, No. 3, p 231-245, June, 1984. 9 
Fig, 1 Tab, 16 Ref. 


Descriptors: *Model studies, *Mixing, *Water cir- 
culation, *Jets, *Shustoke Reservoir, *England, 
Water quality control, Inlets, Dye releases, Veloci- 
ty, Pumping, Hydraulic models. 


A scaled physical model study of circulation in- 
duced in Shustoke reservoir, near Birmin 

was conducted in order to determine the best siting 
for a relatively high velocity jet inlet along the 
northern bank. The high velocity jet inlet was 
intended to improve the mixing characteristics of 
the reservoir, which has experienced large stagnant 
regions and poor mixing during the summer 
months. A comparative study was undertaken of 
the mean and standard deviations of a conservative 
dye tracer, released through the jet inlet, for the 
various jet locations and orientations considered. 
These statistical parameters were determined by 
measuring the point concentration of the hago at 12 
locations, uniformly distributed across the basin 

and at 10 min intervals up to 1 hr after the slug of 
dye had been initially released from the inlet. Com- 
parisons were also made of the velocity fields for 
the various jet locations, with the depth mean 
velocities being determined with the aid of floats 
made from weighted drinking straws. The results, 
confirmed by visual observations, showed that the 
velocity fields and mixing characteristics were no- 
ticeably dependent upon the siting of the jet inlet. 
A 0.6 m diameter jet should be used. It is hydrauli- 
cally more = to pump high-flow rates 
through the inlet for shorter time period, rather 
than pumping continuously at a constant rate. 
(Moore-IVI) 

W85-01523 


8C. Hydraulic Machinery 


ESTIMATION OF THE FATIGUE LIFE OF 
ELEMENTS 


LOCK-GATE OF THE MOSCOW 
CANAL, 

V. G. Abrosimov, O. L. Bandin, A. P. Gusenkov, 
and V. P. Kogaev. 

Hydrotechnical Construction, Vol. 17, p 547-551, 
November, 1983. 3 Fig, 1 Tab, 6 Ref. Translated 
from Gidrotekhnicheskoe Stroitel’stvo, No. 11, p 
8-11, November, 1983. 


Descriptors: *Fatigue, *Locks, *Gates, *Moscow 
Canal, *USSR, Mechanical equipment, Strain, Fa- 
tigue failure. 


On-site strain-gauge investigations of the stress of 
the lock gates on the Moscow Canal showed that 
in the existing design of the gates the level of 
cyclic stress in individual zones in elements of the 
leaves in the lower part corresponds in the stress 
cycle to 0.25 to 0.4% of the linear strain, which 
confirms the possibility of low cycle or fatigue 
failure of structural elements of the lock gates. The 
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life of the structural elements is estimated on the 
basis of the indicated failure criteria. To determine 
the fatigue life, in addition to the values of the 
cyclic strains in the maximally stressed sites of the 
structure an equation must be derived which deter- 
mines the fatigue strength of the gate elements and 
must also obtain the required calculated character- 
istics. The investigation and estimation of the life 
of lock gate elements shows that for the adopted 
design and a of manufacturing lock gates 
a sufficiently high fatigue life cannot be provided 
without intermediate repairs. It is necessary to 
develop design and technological measures to 
reduce the level of maximum cyclic stresses and 
strains in the structure and also to use materials, 
types of welds, and methods of repairing lock gate 
elements which increase the characteristics of fa- 
tigue strength. (Baker-IVI) 

W85-01141 


IRRIGATION PUMPING WITH WIND 
ENERGY - ELECTRICAL VS. MECHANICAL, 
Agricultural Research Service, Bushland, TX. 
Conservation and Production Lab. 

R. N. Clark. 

Transactions of the ASAE, Vol. 27, No. 2, p 415- 
418, March-April, 1984. 7 Fig, 1 Tab, 5 Ref. 


Descriptors: *Irrigation pumps, *Wind energy, 
*Wind turbines, *Wind power, Electrical equip- 
ment, Electric power production. 


During the past few years, researchers have been 
examining new wind energy systems to pump the 
large volume of water needed for irrigation. One 
new system uses a vertical-axis wind turbine to 
generate electricity that is compatible with utility 
grid power, and the pump is powered by this 
electrical system using a conventional electric 
motor. Another new system uses a vertical-axis 
wind turbine to produce mechanical power, and 
the pump is powered directly with this mechanical 
power or in combination with a diesel engine or 
electric motor. When the efficiency of converting 
wind energy to pumped water is compared for the 
two systems, the mechanical system provides 12% 
more energy than the electrical system. However, 
the electrical system is 2.5 times more profitable 
than the mechanical system because irrigation 
pumps are used seasonally. With the electrical 
system, energy generated in the non-irrigating 
season can be sold to the utility, but the mechani- 
cal system is only utilized when water is needed. 
(Author’s abstract) 

W85-01186 


CHANGING BOUNDARY CONDITIONS FOR 
THE MANAGEMENT OF HYDROGENERA- 
TORS; INFLUENCE ON MAINTENANCE 
STRATEGIES (GEANDERTE RANDBEDIN- 
GUNGEN FUR BETRIEB VON WASSERK- 
RAFTGENERATOREN UND IHR EINFLUSS 
AUF INSTANDHALTUNGSSTRATEGIEN), 

A. v. Planta, and B. Spaargaren. 

Wasser, Energie, Luft, Vol. 74, No. 11/12, p 300- 
303, January, 1982. 2 Fig. 


Descriptors: *Maintenance, *Generators, *Bounda- 
ry conditions, Hydroelectric plants, Diagnostics, 
Decision making. 


A flexible maintenance strategy consisting of on 
condition maintenance, supplemented by periodic 
diagnostic checks of various depth, can give a 
sensible answer to today’s changed boundary con- 
ditions for the management of hydraulic power 
plants. This should enable the owner to get the full 
benefit of his investment in plant and equipment. 
The diagnostics are an important help to the deci- 
sion making process in maintenance, as they supply 
valuable information in addition to the usual trend 
monitoring, which can help to answer the question 
whether an overhaul is necessary or not. (Author’s 
abstract) 

W85-01257 


FITNESS PROGRAMS FOR HYDROELECTRIC 
POWER PLANTS; PREVENTION OF WEAR 
AND TEAR ON TURBINES AND GENERA- 
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TORS (FITNESS-PROGRAMME FUR WAS- 
; VERSCHLEISS UND 


SCHADENVERHUTUNG AN TURBINEN UND 
GENERATOREN), 

R. Weber. 

Wasser, Energie, Luft, Vol. 75, No. 11/12, p 30-33, 
1983. 5 Fig. 


Descriptors: *Turbines, *Generators, *Mainte- 
nance, Hydroelectric plants, Costs, Erosion, Cor- 
rosion, Vibration, Stainless steel, Rustproofing, In- 
sulation. 


A conference sponsored by the Swiss and Baden- 
Wurttemberg water-management organizations 
was held on 20-21 January 1983 in Rheinfelden, 
Switzerland to discuss the types of wear to which 
turbines and generators at hydroelectric plants are 
subject, what steps operators and manufacturers 
are taking to combat it, how much energy can be 
saved by replacing worn parts, and how much this 
costs. Problems vary according to type of plant 
(high-pressure reservoir-fed or low-pressure river- 
fed) and conditions. In Switzerland, the Stalden 
plant receives water from the Mattmark reservoir 
in winter and from glacial streams in summer. 
Significant erosion occurs every summer to the 
buckets and nozzels of the Pelton turbines due to 
fine sand, which slips through sand-removal de- 
vices. A major overhaul is required every 5 yr, 
rather than every 10 yr. It is more economical to 
use stainless steel in such cases; it can also be used 
to repair old damaged turbines. When tests were 
conducted to investigate mysterious cracks in 
bucket root faces, it was discovered that the corro- 
sion vibration resistance of large steel parts is less 
than that of parts with separately cast components. 
The long-term vibration resistance of stainless steel 
is less in water than in air; the Grand Dixence 
plants have thus decided to paint all at-risk parts 
with a rustproofing solution. Generator repairs 
usually consist of renewing brittle shellac or mica 
insulation on copper casing in old machines. New 
synthetic resin plastic insulation and magnetic plat- 
ing can increase generating capacity by 35%. 
(Gish-IVI) 

W85-01259 


REGULAR EXAMINATION OF DAMS; HAN- 
DLING AND OPERATION CONTROL OF 
GATES (CONTROLES PERIODIQUES DE 
L’ETAT DES BARRAGES; MANOEUVRE ET 
ESSAI DE FONCTIONNEMENT DES OR- 
GANES MOBILES), 

Eid isches Amt fuer Wasserwirtschaft, Bern 
(Switzerland). 

H. Pougatsch. 

Wasser, Energie, Luft, Vol. 75, No. 11/12, p 273- 
275, January, 1983. 2 Fig. 


Descriptors: *Gates, *Reservoir operation, *Dams, 
Snow, Sabotage, Dam safety, Floods. 


Two types of gates are considered: surface gates 
and bottom gates. The first permits the passage of 
floods, while the second opening are authorized as 
a part of the partial or complete drainage of the 
reservoir, and also for use in the case of exception- 
al floods. Operational procedures are described for 
gates with one and two vanes. Two particular 
problems which are important are that posed by 
the presence of snow, and the prevention of acts of 
sabotage. (Moore-IVI) 
W85-01272 


CONCEPTS FOR ENERGY-EFFICIENT IRRI- 
GATION SYSTEM DESIGN, 
Iowa State Univ., Ames. Dept. of Civil Engineer- 


ing. 

R. G. Allen, and C. E. Brockway. 

Journal of Irrigation and Drainage Engineering, 
a 110, No. 2, p 99-106, June, 1984. 1 Fig, 37 


Descriptors: *Irrigation efficiency, *Energy effi- 
ciency, *Design criteria, Irrigation requirements, 
Computers, Pumps, Hydraulic equipment, Furrow 
irrigation, Border systems, Sprinkler irrigation, 
Consumptive use, Moisture stress, Soil water, Eco- 
nomic aspects. 


Both old and new design and management cor- 
cepts for increasing irrigation and energy-use effi- 
ciencies and net farm profits should be integrated 
into current and new system desi Computer- 
ized procedures are available for performing eco- 
nomic comparisons and for sizing and selecting 
system components during periods of price insta- 
bility. New pump and motor designs coupled with 
pump and system efficiency i a agp and 
maintenance schedules can signi ly reduce 


P' 
crease water application uniformities. 
kler systems can be retrofitted to enable low-pres- 
sure Operation, and irrigation water requirements 
can be reduced by improving soil-water 
ment, by changing cropping patterns or by deliber- 
ate reduction in consumptive use by initiating 
moisture stress. 
W85-01504 


FLOWCAGE - LABORATORY TESTS OF A 


TO) 
NOVEL RENEWABLE ENERGY DEVICE FOR 
FLOWING WATER, 
W. R. Dickens. 
eggs of the Institution of Civil Engineers, 
Part 2, Vol. 77, p 255-263, June, 1984. 5 Fig, 3 Ref. 


Descriptors: *Mechanical equipment, *Energy 
sources, *Hydropower, *Flowcage, Vibration, De- 
veloping countries, Pumps. 


The vigorous vibration of an elastically supported 
circular cylinder perpendicular to the direction of 
flow (cross-flow vibration) can be used to make 
more use of the energy available when a number of 
cylinders are fixed relative to one another in a 
staggered array. Fifty-five percent of the water 
power change across the assembly (the Flowcage) 
can be made available as a vibrating source of 
energy, driving a flywheel through two sprag 
clutches or pumping directly. The Flowcage has 
the essential elements of a run of the river hydro- 
power scheme, damming the flow to a controlled 
extent while simultaneously generating energy. 
Application of the Flowcage principle is most 
likely in developing countries where small local 
sources of energy are more relevant to the needs of 
village populations. The flowcage is quiet and pol- 
lution free. (Moore-IVI) 

W85-01520 


PUMPS PROVE VERSATILE AS HYDRAULIC 


INES, 
McGraw-Edison Co., Buffalo, NY. Worthington 
Group. 
D. Spangler. 
Power, Vol. 88, No. 7, p 52-54, July, 1984. 6 Fig. 
Descriptors: *Pumps, *Hydraulic machinery, 
*Turbines, Efficiency, Economic aspects, Cost 
analysis, Electric power production. 


Centrifugal pumps, from radial flow to axial flow 
geometries, can be run in reverse as turbines to 
drive other rotating equipment with high efficien- 
cy and at low cost. Pumps running in reverse as 
turbines have some attractive advantages. The 
peak efficiency is essentially the same in both func- 
tions, and the high efficiency range can be ex- 
tended by using multiple pumps of various sizes 
instead of one single large unit. The cost of a 
pump/turbine can be as little as half the cost of a 
small conventional hydraulic turbine. Pumps are 
also relatively unsophisticated, easy to install and 
maintain, and simple to operate. A pump’s capabil- 
ity of performing efficiently as a turbine is predict- 
ed by turbomachinery theory, and a pump has the 
same affinity relationships in both functions. The 
greatest —— for pumps used as turbines prob- 
ably is for simply generating electricity. Project 
sizes currently in operation vary from a few kilo- 
watts to a few megawatts. (Baker-IVI) 

W85-01539 


USE AND RE-USE OF ITAIPU’S DIVERSION 
GATES, PART TWO, 

National Power —— Manila (Philippines). 
J.R. Villalba, R. C. Monteiro, A. E. Raiunec, J. H. 
Gummer, and J. P. Baroux. 


International Water Power and Dam Construction, 
Vol. 36, No. 7, p 44-49, July, 1984. 8 Fig, 8 Ref. 


Descriptors: *Dam construction, *Gates, *Design 
criteria, *Itaipu, Diversion gates, Seals, Wheels, 
Diversion gates. 


The design details covering the guides and rolling 
surfaces of the diversion gates are supplemented by 
a description of related components such as seals 
and wheels. Solid rubber U-section compression 
seals were used at the bottom, and inflatable rubber 
caisson seals at the top. Side and interpanel seals 
were of the J-type, with a 50 mm diameter bulb. 
With the stipulated flow conditions at diversion 
closure, the differential head across the diversion 
gate sluices would be of the order of 3 m. This 
would increase rapidly as the reservoir filled, and 
the tailwater level dropped, the final maximum 
differential head being 140 m. A system was 
needed therefore in which the hydrostatic force to 
be reacted by the wheels would be limited to a 
certain design value, consistent with the need to 
operate the gates under an acceptable differential 
head. The pad material and the pad assemblies 
were subject to an extensive series of tests and 
controls including load/deflection test in compres- 
— stability tests, and permanent set tests. (Baker- 
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BEHAVIOUR OF HYDRAULIC MACHINES 
UNDER STEADY OSCILLATIONS, PART ONE, 
Itaipu Binacional, Rio de Janeiro (Brazil). 

G. Borciani. 

International Water Power and Dam Construction, 
Vol. 36, No. 7, p 50-53, July, 1984. 3 Fig. 


Descriptors: *Hydraulic machinery, *Oscillatory 
waves, *Pumping plants, Mathematical models, 
Computers, Velocity. 


Instability and resonance phenomena in large hy- 
draulic systems, particularly pumping plants, are a 
growing problem. Although ad hoc solutions are 
often found under presssure of commissioning 
deadlines, a proper analysis of the dynamic behav- 
ior of the large hydraulic machine under oscilla- 
tion conditions has still to be developed. A re- 
search group to coordinate Italian activities in the 
field was founded in 1979 to investigate the prob- 
lem. A mathematical model is presented which 
describes the hydraulic system with linear equa- 
tions. Each component is characterized by an ade- 
quate transfer matrix which associates the ampli- 
tudes of the discharge and pressure variations at 
one end with those at the other end. Assembling 
the transfer matrices of the different components 
gives the global matrix which describes the whole 
system and hence its response to excitation. The 
most general diagram was adopted for the gover- 
nor-machine-generator system. A calculation code 
was devised and checked so that it can be used to 
reproduce the various components of the hydraulic 
systems which are not machines: penstock sections 
with constant or varying diameter, or with varying 
celerity, with or without roughness, surge shafts, 
concentrated resistances, and so cn. Velocity meas- 
urement in pulsating flows is discussed using laser- 
doppler velocimeters, acoustic velocimeters, or 
electromagnetic flowmeters. (Baker-IVI) 
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CALCULATION OF THREE-DIMENSIONAL 
STABILITY OF DEFORMATION-INHOMO- 
GENEOUS EARTH DAMS, 

I. M. Vasil’ev. 

Hydrotechnical Construction, Vol. 17, p 564-571, 
November, 1983. 5 Fig, 12 Ref. Translated from 
Gidrotekhnicheskoe Stroitel’stvo, No. 11, p 19-23, 
November, 1983. 


Descriptors: *Dam stability, *Stability analysis, 
*Earth dams, Mathematical analysis, Stability, 
Dam safety, Deformation, Stress, Soil properties, 
Seismic properties. 





In connection with the design and construction of 
earth dams and other structures under complex 
topographic and geological conditions, problems 
of improving the methods of calculating the stabili- 
ty of these structures remain quite urgent. Methods 
are known in which conditions of static equilibri- 
um are completely satisfied, a three dimensional 
sliding body with a limited contact width is taken 
into account, forces of internal interaction between 
elements of the sliding body are included in the 
calculation schemes by means of hypotheses sim- 
plifying the problems, and methods of taking into 
account seismic loads for three dimensional bodies 
have been proposed. Shortcomings of these meth- 
ods which maximally affect the reliability of the 
calculations include: disregarding the deformation 
inhomogeneity of the soil mass; adopting inappro- 
priate stress distribution laws on the slip surface, 
and the use of inappropriately assigned forms of 
the failure surfaces. The division of the sliding 
body into blocks and consideration of the actual 
forces of internal interaction permits investigation 
of the degree of mobilization of the shear — 
separately of each part of the structure. This es 
it possible to uncover unused potentials of a 
and to utilize more fully = measures for 
finding an economical solution of dam design. 
(Baker-IVI) 
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IMPROVEMENT OF THE CONSTRUCTION 
OF EARTH STRUCTURES, 

M. V. Komarinskii, and G. Ya. Bulyatov. 
Hydrotechnical Construction, Vol. 17, p 572-578, 
November, 1983. 3 Fig, 20 Ref. Translated from 
Gidrotekhnicheskoe Stroitel’stvo, No. 11, p 24-28, 
November, 1983. 


Descriptors: *Earth dams, *Construction methods, 
Soil properties, Design criteria, Construction, Dam 
construction. 


The construction of earth dams with the maximum 
use of local construction materials has increased 
throughout the world in recent years. Placing soil 
in water eliminates many shortcomings inherent in 
mechanical compaction, and even the hydraulic 
filling method. This new method makes it possible 
to substantially simplify construction works, espe- 
cially in rainy weather, and to obtain at a high rate 
uniform compaction, the required density and 
moisture content, and to shorten the construction 
period due to year-round construction compared 
with the usual methods. As the most effective 
measure, placing soils in water is applicable for 
joining watertight earth elements in contact zones 
with the rock walls of canyons, with the founda- 
tion of an earth structure, and with concrete struc- 
tural members. Plugging of the porous foundation 
beneath hydraulic structures under a head is possi- 
ble under certain conditions and is regarded as a 
measure making it possible to do away with grout 
curtains, sheet pile walls, and other measures, and 
hence simplifies the works and reduces cost. On 
the basis of the experience of the dams constructed 
in this manner for well consolidated soils or in the 
case where a thin watertight membrane is placed 
with expulsion of water into well drained shoul- 
ders, the pore pressure should be taken into ac- 
count only for the initial stage of compaction. No 
structures constructed by this method of placing 
soils in water have thus far experienced dangerous 
cracking. (Baker-IVI) 
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GENERAL METHOD OF CALCULATING STA- 
BILITY OF EARTH SLOPES WITHIN THE 
=" OF THE TWO-DIMENSIONAL PROB- 
V. N. Bukhartsev. 

Hydrotechnical Construction, Vol. 17, p 579-585, 
November, 1983. 1 Fig, 11 Ref. Translated from 
Gidrotekhnicheskoe Stroitel’stvo, No. 11 p 28-32, 
November, 1983. 


Descriptors: *Dam_ construction, *Stability, 
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ties, Earth dams, Dam safety, Dam foundations. 


Problems of the stability of earth slopes and bear- 
ing capacity of foundations are of paramount im- 


portance when designing structures as they sub- 
stantially affect the size and cost of the structures. 
When designing structures the stability is evaluated 
by engineering methods using the scheme of limit 
equilibrium of forces preceding loss of stability and 
occurrence of The methods of evaluating 
stability can be divided into two groups depending 
on the scheme of limit equilibrium of forces being 
used. The first group includes methods based on 
the assumption of attainment of limit equilibrium at 
each point of the extensive soil mass of the slope or 
foundation. Methods of the second group assume 
the attainment of the ultimate strength of the soil 
only on the slip surface. In this group the danger- 
ous slip surface, characterized by the most unfa- 
vorable relationship of the active shearing forces 
and maximum resisting reaction forces, is deter- 
mined by inspection of a rather large number of 
assigned slip surfaces. In all methods of calculating 
slope stability with respect to the limit state, in 
view of the inapplicability of equations of elasticity 
theory, one or another assumption relative to the 
stress state of the slope supplementing the equilibri- 
um conditions makes the problem definite. The 
various assumptions distinguish one method from 
another. (Baker-IVI) 
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ROLE OF LARGE-SCALE TURBULENCE AND 
PROBLEMS OF STABILITY OF EARTH 
CANALS, 

For primary bibliographic entry see Field 8B. 
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OVERLAPPING PILES FORM CUTOFF WALL 
AT THAI DAM, 

For primary bibliographic entry see Field 8A. 
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DESIGN AND CONSTRUCTION OF THE 
AGUS IV POWER CAVERN. PART ONE: GEO- 
TECHNICAL INVESTIGATIONS, 

National Power Corp., Manila (Philippines). 

R. A. Almero, C. Kutzner, and K. Schetelig. 
International Water Power and Dam Construction, 
be 36, No. 6, p 21-25, June, 1984. 6 Fig, 2 Tab, 7 
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Descriptors: *Underground powerplants, *Rock 
excavation, *Mindanao, *Philippines, Design crite- 
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The 150 MW Agus IV hydro scheme under con- 
struction in Mindanao, the Philippines, involves 
the construction of an 80 x 18 x 37 m power cavern 
in an area of unfavorable geological conditions. 
The design and construction of the power cavern 
is considered with emphasis on the geotechnical 
investigations. The heterogeneity of the volcanic 
rocks, tectonic faults and the depth of the under- 
ground structures required a step by step investiga- 
tion procedure. Basalt of rock classes 1 to 3 is 
heterogeneously distributed within and around the 
power cavern. Homogeneous rock zones accumu- 
late only to a volume of some hundred cubic 
meters. Rock class 4 is attributed to the tuff layer 
in the lowest part of the power cavern. Directional 
and mechanical properties assumed for discontinu- 
ities are listed. The effect of the jointing was 
introduced by assuming reduced shear and tensile 
strengths of the whole continuum along the main 
directions of the joint systems, the bedding and the 
joint families 1 and 2. These were selected as the 
most characteristic ones for the given situation and 
for the requirements of computations. A relatively 
high shear strength along the jointing was assumed 
on account of the uneven joint planes and the 
limited extension of the individual discontinuities. 
Rock improvement prior to and during excavation 
was necessary. (Baker-IVI) 
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QUANTIFICATION OF VOLATILE SULFUR 
COMPOUNDS RELATED TO THE CORRO- 
SION OF CONCRETE SEWERS, 

Hamburg Univ. (Germany, F.R.). Inst. fuer Organ- 
ische Chemie und Biochemie. 

For primary bibliographic entry see Field 5C. 
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ELECTRON-MICROANALYTICAL _INVESTI- 

GATIONS OF THE INTERFACIAL CORRO- 

SION IN CONCRETE, 

Technische Univ., Vienna (Austria). Inst. fuer An- 

alytische Chemie. 

E. Hoke, P. Wilhartitz, M. Grasserbauer, and G. 

Eder. 

Fresenius’s Zeitschrift fur Analytische Chemie, 

MS 318, No. 2, p 124-128, 1984. 5 Fig, 1 Tab, 13 
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Descriptors: *Concrete technology, *Concrete 
testing, *Corrosion, *Cement-aggregate interfaces, 
Acids, Electron microscopy, Sulfur dioxide, Hy- 
drochloric acid. 


Acid corrosion of concrete is important with re- 
spect to the binding forces exerted between cement 
and aggregate. Cement-aggregate interfaces in 
concrete are usually the sites of least bonding 
efficiency. Concrete samples of controlled compo- 
sition were exposed to SO2 and to HCI gases. The 
interfaces were then separated by freeze-drying or 
flexion. SEM and microprobe analysis permit the 
acquisition of morphological information on the 
nm-scale, but chemical information from X-ray 
analysis is restricted to the micro m-scale. The 
characterization of the interface phases responsible 
for flexural strength is only possible by separation 
(rupture). The revealed zones can be prepared for 
TEM(STEM)/EDS.-analysis by tear-off replica- 
tion. Thereby a selection of interfacial layers is 
performed with respect to their bonding strength. 
Supplementary SEM or microprobe analysis of 
larger interface areas can be performed for reasons 
of representativity; they are, however, unable to 
characterize quantitatively those thin layers which 
are of highest importance for concrete strength. 
(Collier-IVI) 
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REPAIR WORKS AT THE CONCRETE DAM 
‘SCHONI’ OF THE ‘OBERALP’ HYDROELEC- 
TRIC PLANT (REPARATURARBEITEN AN 
DER STAUMAUER SCHONI DES 
KRAFTWERKES OBERALP), 
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W. Diethelm. 

Wasser, Energie, Luft, Vol. 75, No. 4, p 97-100, 
1983. 13 Fig. 


Descriptors: *Oberlap Hydroelectric Plant, *Hy- 
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Concrete construction, Dam construction. 


The dam ‘Schoni’, which belongs to the ‘Oberalp’ 
hydroelectric plant, constructed during the years 
of 1960/61, has been subject to various concrete 
damages. Those deteriorations were repaired in 
summer 1982 by the following system: the whole 
surface was entirely picked and sandblasted; a pro- 
tective 14 cm thick layer of frost-resistant and 
waterproof steel-reinforced shot-crete was applied 
on the whole upstream face (ca. 450 sq m); local 
repairs were made on the downstream face, and 
shot-crete was applied on the previously prepared 
damaged zones. The work took about 8 weeks of 
time. Total cost for the repairs was approximately 
200,000 Swiss francs. (Author’s abstract) 
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TUCURUI, GIGANTIC HYDRO POWER 
PLANT IN BRAZIL (TUCURUI: GIGAN- 
TISCHE WASSERKRAFTANLAGE IM AMA- 
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Eidgenoessische Technische Hochschule, Zurich 
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EFFECT OF SOIL MOISTURE ON THE 
SHORT-TERM CLIMATE AND HYDROLOGY 
CHANGE - A NUMERICAL EXPERIMENT, 
National Oceanic and Atmospheric Administra- 
tion, Princeton, NJ. Geophysical Fluid Dynamics 
Lab. 


T.-C. Yeh, R. T. Wetherald, and S. Manabe. 
Monthly Weather Review, Vol. 12, No. 3, p 474- 
490, March, 1984. 6 Fig, 4 Tab, 18 Ref, 1 Append. 


Descriptors: “Irrigation effects, *Climate, *Soil 
water, *Mathematical studies, Hydrologic cycle, 
Evaporation, Precipitation, Latitudinal studies, 
Simulation, Environmental effects, Tropical re- 
gions. 
This paper describes a series of numerical experi- 
ments simulating the effect of large-scale irrigation 
on short-term changes of hydrology and climate. 
This is done through the use of a simple general 
circulation model with a limited computational 
domain and idealized geography. The soil at three 
latitude bands, namely 30 degree N-60 degrees N, 
0-30 degrees N, and 15 degrees S-15 degrees N is 
initially saturated with moisture. The results from 
these experiments indicate that irrigation affects 
not only the distribution of evaporation but also 
that of large-scale precipitation. It is found that the 
anomalies of soil moisture created by irrigation of 
these respective latitude zones can persist for at 
least several months due to increased evaporation 


and precipitation. Furthermore, if the irrigated 
region is located under a rainbelt, precipitation in 
that rainbelt is enhanced. Conversely, if the irrigat- 
ed region is not located under a rainbelt, much of 
the additional moisture is transported to a rainbelt 
outside this area. Thus the moist moisture anomaly 
for the 30 degrees N-60 degrees N case which is 
located under the middle latitude rainbelt tends to 
persist longer than the corresponding anomaly for 
the 0-30 degrees N case. Although both the 30 
N-60 d N and 15 degrees S-15 de- 
grees N latitude regions occur under rainbelts, the 
soil moisture anomaly for the 15 degrees S-15 
degrees N case does not persist as long as it does 
for the 30 degrees N-60 degrees N case. This is 
because in the 15 degrees S-15 degrees N case, a 
much greater fraction of the increased precipita- 
tion is lost from the eee cycle due to runoff 
there as compared with the 30 mo N-60 de- 
grees N case. The above changes of the hydrologi- 
cal processes also cause corresponding changes of 
the thermal state of the atmosphere such as a 
cooling of the surface due to increased evapora- 
tion. This results in changes of the mean zonal 
circulation through the thermal wind relationship. 
It is found that irrigation in the tropical region 
weakens the upward branch of the Hadley circula- 
tion in the vicinity of the tropical rainbelt. (Au- 
thor’s abstract) 
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BIOLOGICAL PROTECTION OF IMPERME- 
ABLE FLY-ASH LAYERS, 

Polish Academy of Sciences, Gdansk. Inst. Bu- 
downictwa Wodnego. 

For primary bibliographic entry see Field 5G. 
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EXPERIENCE IN DRILLING AND BLASTING 
OPERATIONS TO LOOSEN UNDERWATER 


V. M. Tavrizov. 

Hydrotechnical Construction, Vol. 17, p 597-604, 
November, 1983. 4 Fig, 1 Tab. Translated from 
Gidrotekhnicheskoe Stroitel’stvo, No. 11, p 47-51, 
November, 1983. 


Descriptors: *Blasting, *Drilling, *Underwater, 
Shoals, Navigation, C els, Construction, Float- 
ing drilling rig, Limestone, Costs. 


Increased navigation conditions made it necessary 
to deepen a river shoal, in a river, the channel of 
which is composed of limestones of average 
strength with a compressive strength from 40 to 
140 MPa. Loosening of underwater rocks on the 
large area of 66,000 sq m with a thickness of 100 
cm was carried out by means of borehole charges. 
Drilling and blasting operations were carried out 
from the ice cover and, when it was absent, from a 
floating drilling rig. With the large powder factor 
needed for good crushing of the rock, the cost of 
drilling and Begg Operations increased some- 
what. The high indices obtained with respect to 
labor productivity and cost of drilling and blasting 
operations can be improved mainly by more pro- 
ductive drills, since drilling occupies about 60% in 
the total labor intensity of the operations. The 
performance of drilling and blasting operations 
from the floating drill rig has many advantages 
compared with the performance of operations by 
the usual means. (Baker-IVI) 
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W85-01190 3F 


AQUATIC PLANTS 
Unusual Diel pHs in Water as Related to Aquat- 
ic Vegetation, 
W85-01472 2H 


AQUATIC SOILS 
Proposal on an Ecological Basis for the Classifi- 
cation of Recent Underwater Soils in Rivers 
(Ein Vorschlag zur Klassifizierung rezenter Un- 
terwasserboden von Flussen auf okologischer 
Grundlage), 
W85-01370 5C 


AQUATIC WEED CONTROL 
Cost Analysis of Aquatic Weed Control: Fish 
Versus Chemicals in a Florida Lake, 
W85-01584 4A 


AQUIFER MANAGEMENT 
Constraints to Managing Interstate Aquifer, 
W85-01577 2F 


AQUIFER SYSTEMS 
Steady Groundwater Flow in Leaky Multiple- 
Aquifer Systems, 
W85-01617 2F 


ARCHIPELAGO SEA 
Effects of Ammonium Effluents on Planktonic 
Primary Production and Decomposition in a 
Coastal Brackish Water Environment, I. Nutri- 
ent Balance of the Water Body and Effluent 
Tests, 
W85-01627 5C 


AREA-TIME INTEGRAL 
Area-Time Integral as an Indicator for Convec- 
tive Rain Volumes, 
W85-01542 2B 


ARIZONA 
Groundwater Residence Times and Recharge 
Rates Using a Discrete-State Compartment 
Model and 14C Data, 
W85-01174 2F 


Central Arizona Water Control Study: A Case 
for Multiobjective Planning and Public Involve- 
ment, 

W85-01387 6A 


Unusual Diel pHs in Water as Related to Aquat- 
ic Vegetation, 
W85-01472 2H 


Climate and Ephemeral-Stream Processes: 
Twentieth-Century Geomorphology and Alluvi- 
al Stratigraphy of the Little Colorado River, 
Arizona, 

W85-01606 2E 


Overland Flow and Sediment Delivery: An Ex- 
periment with Small Subdrainage in Southwest- 
ern Ponderosa Pine Forests (Colorado, U.S.A.), 
W85-01612 2J 


AROMATIC COMPOUNDS 
Sorption of Polycyclic Aromatic Hydrocarbons 
by Natural Estuarine Colloids, 
W85-01349 5B 


Total Hydrocarbons, Polycyclic Aromatic Hy- 
drocarbons and Synthetic Organic Compounds 
in the Hard Shell Clam, Mercenaria mercenaria, 
Purchased at Commercial Seafood Stores, 

W85-01352 sc 


ARSENATES 
Adsorption of Phosphate, Arsenate, Methanear- 
sonate, and Cacodylate by Lake and Stream 
Sediments: Comparisons with Soils, 
W85-01297 5B 


ARSENIC 
Availability of Arsenic to Estuarine and Marine 
Organisms: A Field and Laboratory Evaluation, 
W85-01368 5B 


ASHTAMUDY LAKE 
Studies on the Distribution of Organic Matter 
Content in Sediments of the Ashtamudy Lake, 
Kerala, 
W85-01463 2L 


AUSTRALIA 
Sequential Generation of Short Time-Interval 
Rainfall Data, 
W85-01235 2B 


Stochastic Simulation of Evaporation Data for 
Australia, 
W85-01236 2D 


AUSTRIA 
Sellrain-Silz Group of Power Stations, 
W85-01364 8A 


AUTOMATION 
Automated Weather Data Collection for Re- 
search on Irrigation Scheduling, 
W85-01181 7B 


Soil Sensor Control of High-Frequency Irriga- 
tion Systems, 
W85-01182 3F 


Automation in Reservoir Control. 
W85-01254 4A 


Data Transmission for Automatic Dam Control 
(Automatisierung in der Talsperrenuberwa- 
chung), 

W85-01255 4A 


Automatic Data Collection for Concrete and 
Earth Dams, 
W85-01256 7B 


Automation on Run-of-River Power Plants on 
the Inn (Automatisierung von Laufwasserk- 
raftweken am Inn), 

W85-01258 8A 


Basis for Automation of Control of the Thuner- 
see (Die Grundlagen fur die Atomatisierung der 
Thunerseeregulierung), 

W85-01260 4A 


Microcomputer Billing for the Small Water Util- 
ity, 
W85-01316 6C 


Application of Programmable Calculators to 
Water Works Practice, 
W85-01317 1 


Stage-Activated Triggering Device for Auto- 
matic Pumping Samplers, 
W85-01380 7B 


Automatic Monitoring of River Water Quality, 
W85-01407 5A 


On-Line Monitoring, Data Management and 
Forecasting System for the Bedford Ouse River 
Basin, 

W85-01408 7B 


Avoidance of Copper and Nickel by Rainbow 
Trout as Monitored by a Computer-Based Data 
Acquisition System, 

W85-01624 5C 





AVOIDANCE RESPONSE 
Avoidance of Copper and Nickel by Rainbow 
Trout as Monitored by a Computer-Based Data 
Acquisition System, 
W85-01624 5C 


AVOIDANCE RESPONSES 
Avoidance Responses of Estuarine Fish Exposed 
to Heated-Dechlorinated Power Plant Effluents, 
W85-01127 5C 


BACTERIA 
Growth of Bacteria and the Fungus Phaeos- 
phaeria Typharum (Desm.) Holm 
(Eumycota:Ascomycotina) In Salt-March Micro- 
cosms in the Presence and Absence of Mercury, 
W85-01163 5c 


Transport and Fate of Microorganisms in 
Porous Media: A Theoretical Investigation, 
W85-01173 5B 


Microbial Indicators and Pathogens near the 
Mouth Region of Vembanad Lake, 
W85-01465 5B 


Microbially Mediated Manganese Oxidation in a 
Freshwater Lake, 
W85-01598 2H 


BACTERIAL ANALYSIS 
Comparative Study on Salmonella Isolation 
from Sewage-Contaminated Natural Waters, 
W85-01150 5A 


BACTERIOPHAGE 
Method for the Enumeration of Male-Specific 
Bacteriophages in Sewage, 
W85-01149 5A 


BANKFULL STAGE 
Bed-Material Entrainment and Hydraulic Geom- 
etry of Gravel-Bed Rivers in Colorado, 
W85-01133 2E 


BARBUS 
Age and Growth of Barbus grypus Heckel from 
a Polluted River, 
W85-01451 5C 


BARNACLES 
Uptake and Release of 51Cr(VI) and 51Cr(III) 
by Barnacles (Balanus sp), 
W85-01353 5B 


BARRAGE 
Minimizing the Possible Effects of a Tidal 
Power Barrage on the Shorebird Populations of 
the Severn Estuary, 
W85-01158 6G 


BASS 
Behavioral Thermoregulation of Largemouth 
Bass, Micropterus salmoides, and Bluegill, Lepo- 
mis macrochirus, in a Nuclear Reactor Cooling 
Reservoir, 
W85-01495 $C 


BAY OF FOS 
Effects of Petroleum Hydrocarbons on the Cy- 
tochrome P450 Content of the Mollusc Bivalve 
Mytilus galloprovincialis, 
W85-01367 SC 


BEACHES 
Recharge into a Shingle Beach, 
W85-01175 2F 


Suspended Sediment Transport and Beach Pro- 
file Evolution, 
W85-01503 2J 


BED LOAD 
Bed-Material Entrainment and Hydraulic Geom- 
etry of Gravel-Bed Rivers in Colorado, 
W85-01133 2E 


Transport of Non-Uniform Sediments (Trans- 
port de Sediments Non Uniformes), 
W85-01229 2J 


Electromagnetic Device for Automatic Detec- 
tion of Bedload Motion and Its Field Applica- 


tions, 
W85-01276 2J 


BEDFORD OUSE RIVER BASIN 
On-Line Monitoring, Data Management and 
Forecasting System for the Bedford Ouse River 


Basin, 
W85-01408 7B 


BEDFORMS 
Side-Scan Targets in Lake Superior - Evidence 
for Bedforms and Sediment Transport, 
W85-01277 


BEDROCK 
Bedrock Depth Estimates from Ground Magne- 
tometer Profiles, 
W85-01530 2F 


BEHAVIORAL TOXICITY 
Behavioral Toxicity of Trihalomethane Con- 
taminants of Drinking Water in Mice, 
W85-01212 5C 


BELGIUM 
Photoreduction of Iron in the Epilimnion of 
Acidic Lakes, 
W85-01588 2H 


BENEFICIAL USE 
Requirement of Beneficial Use as a Cause of 
Waste in Water Resource Development, 
W85-01247 6E 


BENEFITS 
Irrigation in Humid Areas: Net Benefits, 
W85-01576 2G 


BENTHIC FAUNA 


Heavy Metals and Polycyclic Hydrocarbon 
Compounds in Benthic Organisms of the Upper 
Gulf of Thailand, 

W85-01484 5B 


BENTHOS 


Distribution of Benthic Invertebrates Along a 
Disturbed Section of the La Trobe River, Victo- 
ria: an Analysis Based on Numerical Classifica- 
tion, 

W85-01165 2 


Ecological Evaluation of a Permanent Diversion 
of a Small River into the Sewer Outlet of a 
Large City (Bilan Ecologique du Detournement 
Permanent d’un Petit Fleuve Cotier dans !’Emis- 
saire d’Eaux Usees d’une Grande Ville), 

W85-01311 5C 


Changes in the Sublittoral Hard Bottom Benthos 
after a Large Reduction in Pulp Mill Waste to 
Iddefjord, Norway, Sweden, 

W85-01629 sc 


BIEL 

Origin of the Heavy Metals in Sewage Sludge 
and in Compost from the Mura Waste and 
Wastewater Works in Biel (Herkunft der 
Schwermetalle im Klarschlamm und im Kom- 
post des Kehricht- und Abwasserwerks Mura in 
Biel), 

W85-01360 5D 


BIG SODA LAKE 
Vertical Profiles of Primary Productivity, Bio- 
mass and Physico-Chemical Properties in Mero- 
mictic Big Soda Lake, Nevada, 
W85-01468 2H 


BILLING 
Microcomputer Billing for the Small Water Util- 


ity, 
W85-01316 6C 


BIOMASS 


BIOACCUMULATION 
Foliar Fluoride Accumulation Under Sprinkle 
Irrigation, 
W85-01192 5B 


Effects of Long-Term Exposure to Silver or 
Copper on Growth, Bioaccumulation and Histo- 
pathology in the Blue Mussel Mytilus edulis, 
W85-01355 5C 


Relative Contributions of Food and Water in the 
Accumulation of Zinc by Two Species of 
Marine Fish, 

W85-01366 5B 


Differential Accumulation of Selenium among 
Axial Muscle, Reproductive and Liver Tissues 
of Four Warmwater Fish Species, 

W85-01385 xc 


Uptake of Chlorinated Organics from Anthropo- 
genically Contaminated Sediments by Oligo- 
chaete Worms, 

W85-01490 5B 


BIOASSAY 
Toxicity and Water Quality: A Bioassay Inter- 
pretation, 
W85-01162 5C 


Use of Free-Living Nematodes as a Bioassay for 
Estuarine Sediments, 
W85-01354 SA 


BIOINDICATORS 
Factors Affecting the Biokinetics of Technetium 
(95mTc) in Marine Macroalgae, 
W85-01310 5B 


BIOLOGICAL ASSAYS 
Use of Biological Assay Systems to Assess the 
Relative Carcinogenic Hazards of Disinfection 
By-Products, 
W85-01218 5F 


BIOLOGICAL FILMS 
Effects of Biological Films on BOD Decay 
Rates in Rivers, 
W85-01436 5B 


BIOLOGICAL OXIDATION 
Temperature Dependence of Mn(II) Oxidation 
in Lakewaters: A Test of Biological Involve- 
ment, 
W85-01130 2H 


BIOLOGICAL OXYGEN DEMAND 
Effects of Biological Films on BOD Decay 
Rates in Rivers, 
W85-01436 5B 


BIOLOGICAL WASTEWATER TREATMENT 
Oxygen Uptake Rates Associated with Biologi- 
cal Treatment of Pentachlorophenol 
Wastewater, 

W85-01161 5D 


Nitrification Dynamics in the Oxidation Ditch 
Wastewater Treatment Process, 
W85-01432 5D 


Growth and Heavy Metal Removal by Kleb- 
siella aerogenes at Different pH and Tempera- 
ture, 

W85-01439 6A 


BIOMASS 
Vertical Profiles of Primary Productivity, Bio- 
mass and Physico-Chemical Properties in Mero- 
mictic Big Soda Lake, Nevada, 
W85-01468 2H 


Nitrogen and Phosphorus Dependence of Algal 
Biomass in Lakes: An Empirical and Theoretical 
Analysis, 

W85-01603 2H 





BIOTRANSFORMATION 
Modeling of Trace Organics Biotransformation 
in the Subsurface, 
W85-01531 5B 


BIRS 
Plant Growth Potential of the River Rhine and 
its Tributaries from Lake Constance to Basle 
(1978/79) (Die pflanzliche Produktionskraft des 
Rheins und seiner Zuflusse vom Bodensee-Un- 
tersee bis Basel (1978/79)), 
W85-01274 5B 


BLACK LAKE 
Coprecipitation of Phosphate with Calcite in a 
Naturally Eutrophic Lake, 
W85-01587 2H 


BLASTING 
Experience in Drilling and Blasting Operations 
to Loosen Underwater Rocks, 
W85-01148 8H 


BLOOMINGTON 
Decision Analysis for Toxic Waste Releases, 
W85-01157 so 


BLUEGILL 
Behavioral Thermoregulation of Largemouth 
Bass, Micropterus salmoides, and Bluegill, Lepo- 
mis macrochirus, in a Nuclear Reactor Cooling 
Reservoir, 
W85-01495 5C 


BODY BURDEN 
Limitations of Body Burden as an Index of Envi- 
ronmental Contamination: Heavy Metals in Fish 
Cottus gobio L. from the River Ecclesbourne, 
Derbyshire, 
W85-01446 5A 


BOTTOM ASH 
Minimizing Wastewater with Bottom Ash Recir- 
culation Systems, 
W85-01232 5D 


BOTTOM CURRENTS 
Entrainment by Bottom Current in Lake Erie, 
W85-01600 2H 


BOUNDARY CONDITIONS 
Changing Boundary Conditions for the Manage- 
ment of Hydrogenerators; Influence on Mainte- 
nance Strategies (Geanderte Randbedingungen 
fur Betrieb von Wasserkraftgeneratoren und ihr 
Einfluss auf I dhaltung: 
W85-01257 8C 





ategien), 


Note on Boundary Effects on Stream Meander- 
ing, 
W85-01275 2E 


BOUNDARY LAYERS 
Turbulent Boundary-Layer Flow Over Permea- 
ble and Non-Permeable Rough Surfaces 
(Couche Limite Turbulente Sur Des Surfaces 
Rugueuses Permeables Et Non Permeables), 
W85-01231 2E 


BRAZIL 
Simulation of the Urbanization Effect in Flow, 
W85-01134 2E 


Tucurui, Gigantic Hydro Power Plant in Brazil 


(Tucurui: Gigantische Wasserkraftanlage im 
Amazonas-Urwald), 
W85-01362 8A 


Large Spillways in Brazil - Three Impressions 
from the ICOLD-Congress in Rio de Janeiro 
Hoch i gen obrasilianischer Tal- 
sperren; drei Eindrucke vom ICOLD-Kongress 
1982 in Rio de Janeiro), 

W85-01363 8A 
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BRITISH COLUMBIA 
Coprecipitation of Phosphate with Calcite in a 
Naturally Eutrophic Lake, 
W85-01587 2H 


BROMACIL 
Nonsingle-Valued Adsorption-Desorption of 
Bromacil and Diquat by Freshwater Sediments, 
W85-01123 5B 


BROMODICHLOROMETHANE 
Toxicology of Organic Drinking Water Con- 
taminants: Trichloromethane, Bromodichloro- 
methane, Dibromochloromethane and Tribro- 


momethane, 
W85-01211 5C 


BUFFALO RIVER 
Status of Mining Claims within the National 
Rivers of the United States, 
W85-01245 6E 


BULRUSHES 
Pyrolysis Mass Spectrometry of Some Scirpus 
Species and Their Decomposition Products, 
W85-01591 2H 


BURLINGTON 
Aquifer Protection Planning in the North East- 
ern United States, 
W85-01524 5G 


BUTTRESS DAMS 
Evolution of Buttress Dams, Part One, 
W85-01546 8A 


Evolution of Buttress Dams, Part Two, 
W85-01549 8A 


BYPRODUCTS 


Use of Biological Assay Systems to Assess the 
Relative Carcinogenic Hazards of Disinfection 
By-Products, 

W85-01218 SF 


CACODYLATE 


Adsorption of Phosphate, Arsenate, Methanear- 
sonate, and Cacodylate by Lake and Stream 
Sediments: Comparisons with Soils, 

W85-01297 5B 


CADMIUM 


Copper and Cadmium Uptake by Estuarine Sedi- 
mentary 
W85-01122 5B 


Elements Associated with the Cadmium Phase 
in a Harbor Sediment as Determined with the 
Electron Beam Microprobe, 

W85-01279 5B 


Chemical Partitioning of Cadmium, Copper, 
Nickel and Zinc in Soils and Sediments Contain- 
ing High Levels of Heavy Metals, 

W85-01284 5B 


Cadmium Balance and Restoration Strategy for 
a River Basin, 
W85-01409 5D 


CALCITE 
Coprecipitation of Phosphate with Calcite in a 
Naturally Eutrophic Lake, 
W85-01587 2H 


CALCIUM HYPOCHLORITE 
Stability in Water of a New Chloramine Disin- 
fectant as a Function of pH, Temperature, and 
Water Quality, 
W85-01374 SF 


CALIFORNIA 
Erosion on Logging Roads in Northwestern 
California: How Much Is Avoidable, 
W85-01164 2J 


Risk-Reliability Programming for Optimal 
Water Quality Control, 
W85-01336 5G 


Relationships between Physiological Stress and 
Trace Toxic Substances in the Bay Mussel, My- 
tilus edulis, from San Francisco Bay, California, 
W85-01350 5C 


Abnormal Reproduction of the Sand Crab 
Emerita analoga in the Vicinity of a Nuclear 
Generating Station in Southern California, 

W85-01365 5C 


Impact of Water Degradation on Regional Agri- 
cultural Economy, 
W85-01513 4B 


Water Conservation and Capacity Expansion, 
W85-01579 3D 


Preliminary Observations on the Effects of 
Flooding and Desiccation upon the Net Photo- 
synthetic Rates of High Intertidal Estuarine 
Sediments, 

W85-01594 2L 


CALLUMET-SAG CHANNEL 
Mined Land Reclamation Using Polluted Urban 
Navigable Waterway Sediments: I. Trace 
Metals, 
W85-01287 5B 


CALUMET-SAG CHANNEL 
Mined Land Reclamation Using Polluted Urban 
Navigable Waterway Sediments: Ii. Organics, 
W85-01288 5B 


CANADA 
Trends in pH, Calcium, and Sulfate of Rivers in 
Atlantic Canada, 
W85-01589 se 


CANAL DESIGN 
Parabolic Canal Design and Analysis, 
W85-01515 8A 


CANALIZATION 
Physico-Chemical, Bacteriological and Biologi- 
cal Study of the Seymaz (Etude Physico-Chimi- 
que, Bacteriologique et Biologique de la 
Seymaz), 
W85-01555 5C 


CANALS 
Role of Large-Scale Turbulence and Problems 
of Stability of Earth Canals, 
W85-01147 8B 


CANCER MORTALITY 
Case-Control Cancer Mortality Study and 
Chlorination of Drinking Water in Louisiana, 
W85-01213 sc 


Drinking Water Treatment and Risk of Cancer 
Death in Wisconsin, 
W85-01214 sx 


Epidemiological Evidence of Carcinogenicity of 
Chlorinated Organics in Drinking Water, 
W85-01215 sc 


Mutagenic Activity Associated with By-Prod- 
ucts of Drinking Water Disinfection by Chlo- 
rine, Chlorine Dioxide, Ozone and UV-Irradia- 
tion, 

W85-01216 se 


CANTERBURY 
High Resolution Scanner Data for the Detection 
of Soil Moisture Variation, 
W85-01177 2G 


CAPILLARY FRINGE 
Laboratory Studies of the Effects of the Capil- 
lary Fringe on Streamflow Generation, 
W85-01342 2E 





CAPITAL COSTS 
Minimizing Capital Costs of Multi-Outlet Pipe- 
lines, 
W85-01509 8A 


CARBON 
Carbon, Nitrogen, and Phosphorus Transport by 
World Rivers, 
W85-01299 2K 


Carbonate Equilibria and the Distribution of In- 
organic Carbon in Saginaw Bay, 
W85-01356 2H 


CARBON DIOXIDE 
Case for Carbon Dioxide, 
W85-01440 4C 


CARBON MONOXIDE 
Production and Consumption of Carbon Monox- 
ide in a Eutrophic Lake, 
W85-01585 2H 


CARBON RADIOISOTOPES 
Alluvial Stratigraphy and Radiocarbon Dating 
Along the Duck River, Tennessee: Implications 
Regarding Flood-Plain Origin, 
W85-01131 2J 


Groundwater Residence Times and Recharge 
Rates Using a Discrete-State Compartment 
Model and 14C Data, 

W85-01174 2F 


CARBONATES 
Carbonate Equilibria and the Distribution of In- 
organic Carbon in Saginaw Bay, 
W85-01356 2H 


CARCINOGENICITY 
Epidemiological Evidence of Carcinogenicity of 
Chlorinated Organics in Drinking Water, 
W85-01215 5C 


Use of Biological Assay Systems to Assess the 
Relative Carcinogenic Hazards of Disinfection 
By-Products, 

W85-01218 5F 


CATCHMENT AREAS 
Watershed Bounded Network Model (WBNM) 
for Runoff Prediction of Large Basins, 
W85-01237 2E 


Assessment of the Spatial Variation in the 
Chemical Composition of Bulk Precipitation 
within an Upland Catchment, 

W85-01348 2K 


CATCHMENT BASINS 
Runoff Response to Basin Parameters in South- 
western Nigeria, 
W85-01169 2E 


CATIONS 
Transport of Cationic Solutes in Sorbing Porous 
Media, 
W85-01345 2G 


CAVITATION 
Forecast and Provision of Cavitation-Erosion 
Safety in High-Head Spillways, 
W85-01142 8A 


Aeration of the Discharge Jet in Large Flood- 
Control Facilities (Die Beluftung des Abfluss- 
strahls bei grossen Hoch last H 
gen), 

W85-01262 8A 





Large Spillways in Brazil - Three Impressions 
from the ICOLD-Congress in Rio de Janeiro 
(Hochwasserentlastungen brasilianischer Tal- 
sperren; drei Eindrucke vom ICOLD-Kongress 
1982 in Rio de Janeiro), 

W85-01363 8A 


SUBJECT INDEX 


CEMENT-AGGREGATE INTERFACES 
Electron-Microanalytical Investigations of the 
Interfacial Corrosion in Concrete, 

W85-01129 8F 


CENSORED DATA 
Effect of Censoring Trace-Level Water-Quality 
Data on Trend-Detection Capability, 
W85-01125 7C 


CENTRAL AFRICAN REPUBLIC 
Experimental Study of Potential Evapotranspir- 
ation (PET) in Central Africa, 
W85-01613 2D 


CHAD 
Experimental Study of Potential Evapotranspir- 
ation (PET) in Central Africa, 
W85-01613 2D 


CHANG JIANG RIVER 
Gezhouba - Superpower Station on the Chang 
Jiang, 
W85-01273 8A 


CHANNEL FLOW 
Shear-Induced Secondary Currents in Channel 
Flows, 
W85-01562 2E 


CHANNEL MORPHOLOGY 
System Model of Stream-Channel Shape and 
Size, 
W85-01132 2E 


CHANNELS 
Rectangular Measuring Flumes for Lined and 
Earthen Channels, 
W85-01506 8A 


Linearized Tidal Friction in Uniform Channels, 
W85-01556 2L 


CHEAT LAKE 
Effect of Phosphorus Additions in Enclosures 
on the Phytoplankton and Zooplankton of an 
Acid Lake, 
W85-01454 5C 


CHEMICAL ANALYSIS 
Gas Chromatographic Determination of Hydro- 
gen Sulphide in Anoxic Waters, 
W85-01151 SA 


Organic N-Chloramines: Chemistry and Toxi- 
cology, 
W85-01210 5F 


Chemistry of the Delaware Estuary. General 
Considerations, 
W85-01599 2L 


Results of an Interlaboratory Test for Heavy 
Metals in Elbe Water (Ergebnisse einer Ringana- 
lyse von Elbwasser auf Schwermetalle), 

W85-01607 5A 


Determination of Nitrate in Drinking Water by 
Means of Ion Chromatography (Nitratbestim- 
mung im Trinkwasser mit Hilfe der lonen-Chro- 
matographie), 

W85-01608 5A 


CHEMICAL COMPOSITION 
Henry’s Law Constants for the Trihalomethanes: 
Effects of Water Composition and Temperature, 
W85-01124 SF 


CHEMICAL OXYGEN DEMAND 
Oxygen Uptake Rates Associated with Biologi- 
cal Treatment of Pentachlorophenol 
Wastewater, 
W85-01161 5D 


CHEMICAL PRECIPITATION 
Coprecipitation of Phosphate with Calcite in a 
Naturally Eutrophic Lake, 
W85-01587 2H 


CHLORINATED HYDROCARBONS 


CHEMICAL PROPERTIES 
Ground-Water Chemistry of Dibdiba Forma- 
tion, North Kuwait, 
W85-01528 2K 


Physical, Chemical, and Biological Characteris- 
tics of a Stratified, Saline, Sulfide Lake in Palau, 
W85-01593 2H 


CHESAPEAKE BAY 
Heavy Metals in Tissues of Waterfowl from the 
Chesapeake Bay, USA, 
W85-01448 5c 


CHICAGO 
Increased Diversion at Chicago: Initial Assess- 
ment, 
W85-01580 6B 


CHICOPEE 
Health Effects Among Newborns After Prenatal 
Exposure to ClO2-Disinfected Drinking Water, 
W85-01203 5F 


CHICOT AQUIFER 
Ground-Water/Subsidence Model: A Manage- 
ment Tool, 
W85-01568 2F 


CHINA 
Gezhouba - Superpower Station on the Chang 


Jiang, 
W85-01273 8A 


Development of the Wujiang River, 
W85-01545 8A 


Development of the Wujiang River, Part Two, 
W85-01551 8A 


CHLORAMINE 
Subchronic Toxicity of Chlorine Dioxide and 
Related Compounds in Drinking Water in the 
Nonhuman Primate, 
W85-01204 SF 


CHLORAMINES 
Stability in Water of a New Chloramine Disin- 
fectant as a Function of pH, Temperature, and 
Water Quality, 
W85-01374 SF 


CHLORATE 
Toxicological Effects of Chlorine Dioxode, 
Chlorite and Chlorate, 
W85-01199 5F 


Controlled Clinical Evaluations of Chlorine Di- 
oxide, Chlorite and Chlorate in Man, 
W85-01205 5F 


CHLORATES 
Health Effects Among Newborns After Prenatal 
Exposure to ClO2-Disinfected Drinking Water, 
W85-01203 SF 


CHLORIDE DIOXIDE 
Toxicological Effects of Chlorine Dioxode, 
Chlorite and Chlorate, 
W85-01199 SF 


CHLORIDES 
Water Quality Forecasting for Real-Time Con- 
trol of Irrigation Pumping Schedules, 
W85-01417 3C 


CHLORINATED HYDROCARBONS 
Reaction Products of Aquatic Humic Substances 
with Chlorine, 
W85-01206 5F 


Reaction Products of Chlorine Dioxide, 
W85-01209 5F 


Organic N-Chloramines: Chemistry and Toxi- 
cology, 
W85-01210 SF 





CHLORINATED HYDROCARBONS 


Epidemiological Evidence of Carcinogenicity of 
Chlorinated Organics in Drinking Water, 
W85-01215 5C 


Uptake of Chlorinated Organics from Anthropo- 
genically Contaminated Sediments by Oligo- 
chaete Worms, 

W85-01490 5B 


CHLORINATION 
Metabolism and Pharmacokinetics of Alternate 
Drinking Water Disinfectants, 
W85-01200 5F 


Reaction Products of Aquatic Humic Substances 
with Chlorine, 
W85-01206 5F 


Implications of Treating Water Containing Po- 
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WATER RESEARCH CENTER. 

Diel Fluctuations of DOC Generated by Algae 
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sonate, and Cacodylate by Lake and Stream 
Sediments: Comparisons with Soils, 
W85-01297 5B 


AGRICULTURAL RESEARCH SERVICE, 
TUCSON, AZ. SOUTHWEST WATERSHED 
RESEARCH CENTER. 
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ARMY ENGINEER WATERWAYS 
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Model of the Vertical Mixing in Lake Erie in 

Summer, 

W85-01328 2H 


BANARAS HINDU UNIV., VARANASI 
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BUNDESAMT FUER UMWELTSCHUTZ, 
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Origin of the Heavy Metals in Sewage Sludge 
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W85-01387 6A 
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CALIFORNIA UNIV., DAVIS. DEPT. OF 
LAND, AIR AND WATER RESOURCES. 
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Preliminary Observations on the Effects of 
Flooding and Desiccation upon the Net Photo- 
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Constraints to Managing Interstate Aquifer, 
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CENTRAL SOIL SALINITY RESEARCH 
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Water Use Planning for Alkali Soils under Rec- 
lamation, 
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CENTRE FOR WATER RESOURCES, 
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for Runoff Prediction of Large Basins, 
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PHYTOSOCIOLOGIQUES ET ECOLOGIQUES 
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Simulation of the Utilization of Water and of 
Plant Production of a Sahelian Phytocenose in 
Senegal (Simulation de l'utilisation de l’eau et de 
la production vegetale d’une phytocenose sahe- 
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AGRICULTURA, PIRACICABA (BRAZIL). 
Amazon Basin: A System in Equilibrium, 
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Growth of Enteromorpha linza in Sewage Efflu- 
ent and Sewage Effluent-Seawater Mixtures, 
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Heavy Metals and Polycyclic Hydrocarbon 
Compounds in Benthic Organisms of the Upper 
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Use of Free-Living Nematodes as a Bioassay for 
Estuarine Sediments, 
W85-01354 5A 


CLARKSON COLL. OF TECHNOLOGY, 
POTSDAM, NY. DEPT. OF CIVIL AND 
ENVIRONMENTAL ENGINEERING. 
Simulation of Growth and Decay of River Ice 
Cover, 
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CLYDE RIVER PURIFICATION BOARD, 
EAST KILBRIDE (SCOTLAND). 
Long Term Monitoring of the Macrobenthos of 
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COASTAL ENGINEERING RESEARCH 
CENTER, FORT BELVOIR, VA. 
Suspended Sediment Transport and Beach Pro- 
file Evolution, 
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COCHIN UNIV, (INDIA). DEPT. OF MARINE 
SCIENCES. 
Studies on the Distribution of Organic Matter 
Content in Sediments of the Ashtamudy Lake, 
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W85-01463 aL, 


Spatial Correlation of the Southwest Monsoon 
Rainfall Over the Southern Districts of Kerala, 
W85-01464 2B 


Microbial Indicators and Pathogens near the 
Mouth Region of Vembanad Lake, 
W85-01465 5B 


Some Aspects of the Rainfall of Kerala and 
Adjoining Areas I. The Southwest Monsoon 
Rainfall of Cochin, 

W85-01466 2B 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF AGRICULTURAL AND NATURAL 
RESOURCE ECONOMICS. 

Income Distribution Impacts of Irrigation Water 

Distribution Policy, 

W85-01337 6B 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF ECONOMICS. 
Water Requirements for Coal-fired Power 
Plants, 
W85-01241 6D 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF ZOOLOGY AND ENTOMOLOGY. 
Influence of Highway Construction on the Ma- 
croinvertebrates and Epilithic Algae of a High 
Mountain Stream, 
W85-01470 5C 


Effects of Sediment Releases from a Reservoir 
on Stream Macroinvertebrates, 
W85-01471 je 


COLORADO UNIV., BOULDER. SCHOOL OF 
LAW. 
Requirement of Beneficial Use as a Cause of 
Waste in Water Resource Development, 
W85-01247 6E 


CONNECTICUT AGRICULTURAL 
EXPERIMENT STATION, NEW HAVEN. 
Organic Pollutants in Leachates from Landfill 
Sites, 
W85-01280 5B 


CONSIGLIO NAZIONALE DELLE 
RICERCHE, TURIN (ITALY). IST. Di 
RICERCA PER LA PROTEZIONE 
IDROGEOLOGICA NEL BACINO PADANO. 
Rainfall-Runoff-Sediment Yield Relation by Sto- 
chastic Modelling, 
W85-01138 2J 


COOK COLL., NEW BRUNSWICK, NJ. 
Environmental Constraints of Sludge Applica- 
tion, 

W85-01185 SE 
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MONCTON (NEW BRUNSWICK). WATER 
QUALITY BRANCH. 
Trends in pH, Calcium, and Sulfate of Rivers in 
Atlantic Canada, 
W85-01589 5C 


EIDGENOESSISCHE TECHNISCHE 
HOCHSCHULE, ZURICH (SWITZERLAND). 
INST. FUER HYDROMECHANIK UND 
WASSERWIRTSCHAFT. 
Towards a Better Definition of the Three Types 
of Sediment Transport (Pour Une Meilleure 
Definition Des Trois Types de Transport de 
Sediments), 
W85-01227 2J 


tential, 
W85-01291 5B 


COPENHAGEN UNIV. (DENMARK). INST. OF 
GENERAL GEOLOGY. 
Pyrite and Siderite Formation in Brackish and 
Freshwater Swamp Sediments, 
W85-01300 2K 


DIRECCAO NACTIONAL DE AQ 
Objectives of a Water Quality Monitoring Pro- 
gramme for the International River Basins in a 
Developing Country in Southern Africa - Mo- 
zambique, 
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EIDGENOESSISCHE TECHNISCHE 
HOCHSCHULE, ZURICH (SWITZERLAND). 
VERSUCHSANSTALT FUER WASSERBAU, 
HYDROLOGIE UND GLAZIOLOGIE. 
Surface Waters, an Exclusive Feature of Our 
Planet (Les Eaux de Surface, une Exclusivite de 
Notre Planete), 
W85-01230 2A 


CORNELL UNIV., ITHACA, NY. DEPT. OF 
ENVIRONMENTAL ENGINEERING. 
Integer Programming Analysis of the Regional- 
ization of Large Wastewater Treatment and Col- 
lection Systems, 
W85-01340 5F 


DONOHUE AND ASSOCIATES, INC., 
WAUKESHA, WI. 
Role of Water Audits in Water Conservation, 


Flood-Plain Delineation in Ice Jam Prone Re- W85-01572 3D 


oasol 57 oF Features to Protect the Outlets of the Tiefencas- 
tel Power House from Gravel Deposition (Mass- 
nahmen zur Verhinderung der Geschiebeabla- 
gerungen in den Auslaufen der Zentrale Tiefen- 
castel), 

W85-01267 8B 


DUNDEE UNIV, (SCOTLAND). DEPT. OF 
BIOLOGICAL SCIENCES, 
Uptake and Accumulation of Zinc in Juvenile 
Rainbow Trout, Salmo gairdneri, 
W85-01120 5C 


CORVALLIS ENVIRONMENTAL RESEARCH 
LAB., OR. 
Avoidance of Copper and Nickel by Rainbow 
Trout as Monitored by a Computer-Based Data 
Acquisition System, 


W85-01624 5C ECOLE NATIONALE SUPERIEURE 


D’INGENIEURS ELECTRICIENS DE 
GRENOBLE, SAINT-MARTIN D’HERES 
(FRANCE). LAB. D’AUTOMATIQUE. 
Predictive or Explanatory Models for Aquatic 
Ecosystems, 
W85-01429 2H 


Rainfall-Runoff Model for Small Basins (Ein 
Niederschlag/Abfluss-Modell fur Kleine Ein- 
zugsgebiete), 

W85-01268 2A 


COVENTRY (LANCHESTER) POLYTECHNIC 
(ENGLAND). DEPT. OF GEOGRAPHY. 
Magnetic Susceptibility of Sedimenting Material 
Trapped in Lough Neagh, Northern Ireland, and 
Its Erosional Significance, 
W85-01595 2J 


Large Spillways in Brazil - Three Impressions 
from the ICOLD-Congress in Rio de Janeiro 
Hoch 1 gi brasilianischer Tal- 
ECOLE NORMALE SUPERIEURE, PARIS sperren; drei Eindrucke vom ICOLD-Kongress 
(FRANCE). LAB. DE GEOLOGIE. 1982 in Rio de Janeiro), 

Carbon, Nitrogen, and Phosphorus Transport by W85-01363 8A 

World Rivers, 

W85-01299 2K 





CUKUROVA UNIV., ADANA (TURKEY). 

DEPT. OF CIVIL ENGINEERING. 
Storage-Yield Relationships for Reservoirs by 
Two Different Procedures, 


EIDGENOESSISCHES AMT FUER 
W85-01611 2E 


WASSERWIRTSCHAFT, BERN 

(SWITZERLAND). 
Regular Examination of Dams; Handling and 
Operation Control of Gates (Controles periodi- 
ques de I’etat des Barrages; Manoeuvre et Essai 
de Fonctionnement des Organes Mobiles), 

6A W85-01272 8C 


ECOLE POLYTECHNIQUE FEDERALE DE 
LAUSANNE (SWITZERLAND). DEPT. DE 
GENIE RURAL ET GEOMETRE. 
Dams - For Whom and For What Purposes (Des 
Barrages - Pour Qui, Pour Quoi), 
W85-01263 


DELAWARE UNIV., LEWES. COLL. OF 
MARINE STUDIES. 
Chemistry of the Delaware Estuary. General 
Considerations, 
W85-01599 2L 


DELAWARE UNIV., NEWARK. DEPT. OF 
CIVIL ENGINEERING. 
Transport and Fate of Microorganisms in 
Porous Media: A Theoretical Investigation, 
W85-01173 


ELECTROWATT ENGINEERING SERVICES 

LTD., ZURICH (SWITZERLAND). 
5-Year-Dam-Inspection. Aims and Procedures; 
Geodetic Deformation Measurements (Ziel und 
Vorgehen bei der 5-Jahres-Expertise Sowie Hin- 
weise auf die Bedeutung der Geodatischen De- 
formationsmessung), 
W85-01271 4A 


ECOLE POLYTECHNIQUE FEDERALE DE 
LAUSANNE (SWITZERLAND). INST. DE 
GENIE RURAL. 
Hydrological Model for Small Agricultural 
Catchment Areas (Modelisation des Evenements 
Averses-Crues sur les Petits Bassins Versants), 
W85-01269 2A 


DEPARTMENT OF AGRICULTURE, OTTAWA 

(ONTARIO). CROP PRODUCTION DIV. 
Monitoring Drought for Grazing Land Manage- 
ment, 


ECOLE POLYTECHNIQUE FEDERALE DE 
W85-01322 4A 


LAUSANNE (SWITZERLAND). INST. DU 
GENIE DE L’ENVIRONNEMENT. 
Problem of Acid Precipitation in Switzerland 
— des Precipitations Acides en sults - Costs, 
7 SA 
W85-01266 SC _— 
ENDOUME MARINE STATION AND 
OCEANOGRAPHY CENTRE, MARSEILLE 


EMSCHERGENOSSENSCHAFT, ESSEN 
(GERMANY, F.R.). 
Monitoring Stations and Water Quality Meas- 
urements on the River Lippe: Equipment - Re- 


DEPARTMENT OF FISHERIES AND 
OCEANS, WINNIPEG (MANITOBA). 
FRESHWATER INST. 
Degradation of Methoxychlor in Sediments 
under Various Redox Conditions, 


W85-01443 5B ECOLE POLYTECHNIQUE FEDERALE DE 


LAUSANNE (SWITZERLAND). LAB. 


Metal Toxicity to Algae: A Highly pH Depend- 
ent Phenomenon, 
W85-01494 x 


DEPARTMENT OF PUBLIC WORKS, EUPEN 
(BELGIUM). WATER TREATMENT PLANT 
OF THE VESDRE. 

Photoreduction of Iron in the Epilimnion of 

Acidic Lakes, 

W85-01588 2H 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH, LOWER HUTT 
(NEW ZEALAND). PHYSICS AND 
ENGINEERING LAB. 

High Resolution Scanner Data for the Detection 

of Soil Moisture Variation, 

W85-01177 2G 


D’HYDRAULIQUE. 
Turbulent Boundary-Layer Flow Over Permea- 
ble and Non-Permeabie Rough Surfaces 
(Couche Limite Turbulente Sur Des Surfaces 
Rugueuses Permeables Et Non Permeables), 
W85-01231 2E 


EIDGENOESSISCHE TECHNISCHE 
HOCHSCHULE, ZURICH (SWITZERLAND). 
Gezhouba - Superpower Station on the Chang 
Jiang, 
W85-01273 8A 


Tucurui, Gigantic Hydro Power Plant in Brazil 
(Tucurui: Gigantische Wasserkraftanlage im 
Amazonas-Urwald), 

W85-01362 8A 


(FRANCE). 
Ecological Evaluation of a Permanent Diversion 
of a Small River into the Sewer Outlet of a 
Large City (Bilan Ecologique du Detournement 
Permanent d’un Petit Fleuve Cotier dans I’Emis- 
saire d’Eaux Usees d’une Grande Ville), 
W85-01311 


Effects of Petroleum Hydrocarbons on the Cy- 
tochrome P450 Content of the Mollusc Bivalve 
Mytilus galloprovincialis, 

W85-01367 5C 


ENERSOL CONSULTING ENGINEERS, 
GLEBE (AUSTRALIA). 
Solar Desalination Using the Vacuum Freezing 
Ejector Absorption (VFEA) Process, 
W85-01222 3A 
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ENVIRONMENTAL PROTECTION AGENCY, ATHENS, GA. 


ENVIRONMENTAL PROTECTION AGENCY, 
ATHENS, GA. 
Foliar Washoff of Pesticides (FWOP) Mode!: 
Development and Evaluation, 
W85-01441 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
CHICAGO, IL. GREAT LAKES NATIONAL 
PROGRAM OFFICE. 

Contaminant Analysis of Fillets from Great 

Lakes Coho Salmon, 1980, 

W85-01358 5A 


ENVIRONMENTAL PROTECTION AGENCY, 
SAN FRANCISCO, CA. REGION IX. 
Water Quality Modelling and Water Resources 
Planning, 
W85-01426 6A 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. CRITERIA AND 
STANDARDS DIV. 
Introduction: Evaluating the Benefits and Poten- 
tial Risks of Disinfectants in Drinking Water 
“reatment, 
*N85-01197 5F 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF PESTICIDES 
AND TOXIC SUBSTANCES. 
Toxicity, Uptake, and Elimination of the Herbi- 
cides Alachlor and Dinoseb in Freshwater Fish, 
W85-01296 Os 


ESSEN UNIV. (GESAMTHOCHSCHULE) 
(GERMANY, F.R.). INST. FUER TECHNISCHE 
CHEMIE. 

Hyperfiltration of Surfactants Containing Solu- 

tions From the Plating Industry, 

W85-01223 5D 


ETH/SIA, LOCARNO (SWITZERLAND). 
Repair Works at the Concrete Dam ‘Schoni’ of 
the ‘Oberalp’ Hydroelectric Plant (Reparaturar- 
beiten an der Staumauer Schoni des Kraftwerkes 
Oberalp), 

W85-01261 8F 


EVERGLADES NATIONAL PARK, 
HOMESTEAD, FL. SOUTH FLORIDA 
RESEARCH CENTER. 
Historical Changes in the Conductivity and 
Ionic Characteristics of the Source Water for the 
Shark River Slough, Everglades National Park, 
Florida, U.S.A., 
W85-01483 6G 


EXETER UNIV. (ENGLAND). DEPT. OF 
CHEMICAL ENGINEERING. 
Effects of Biological Films on BOD Decay 
Rates in Rivers, 
W85-01436 5B 


FEDERAL UNIV. OF TECHNOLOGY, 
BAUCHI (NIGERIA). DEPT. OF BIOLOGICAL 
SCIENCES. 
Effects of Dyestuff Effluents on Nigeria Macro- 
Benthic Invertebrates Hippopera nigeriae, 
W85-01457 5C 


FICHTNER, BERATENDE INGENIEURE 
FUER ENERGIE- UND 
WAERMEWIRTSCHAFT G.M.B.H. UND CO. 
K.G., STUTTGART (GERMANY, F.R.) 
Basic Considerations Influencing the Choice of 
Materials for Thermal Seawater Desalination 


Plants, 
W85-01224 3A 


FLORENCE UNIV. (ITALY). DEPT. OF CIVIL 
ENGINEERING. 
River Bed Response to Man-Made Changes, 
W85-01535 2J 


FLORENCE UNIV. (ITALY). IST. DI 
INFORMATICA E SISTEMISTICA. 
Activated Sludge Process Control Using Dis- 
solved Oxygen Measurements, 
W85-01433 5D 


OR-4 


FLORIDA INST. OF TECH., MELBOURNE. 
DEPT. OF ENVIRONMENTAL SCIENCES 
AND ENGINEERING. 
Water Quality Characteristics of Agricultural 
Pumpage in the Upper St. Johns River, Florida, 
W85-01386 5B 


FLORIDA STATE UNIV., TALLAHASSEE. 
DEPT. OF URBAN AND REGIONAL 
PLANNING. 
Water Use and Public Policy in Florida, 
W85-01575 6E 


FLORIDA UNIV., GAINESVILLE. AQUATIC 
PLANTS RESEARCH CENTER. 
Cost Analysis of Aquatic Weed Control: Fish 
Versus Chemicals in a Florida Lake, 
W85-01584 4A 


FLORIDA UNIV., GAINESVILLE. SCHOOL 
OF FOREST RESOURCES AND 
CONSERVATION. 

Effects of White Amur (Ctenopharyngodon 

idella) on a Florida Lake: A Model, 

W85-01306 5G 


Relations between Color and Some Limnologi- 
cal Characteristics of Florida Lakes, 
W85-01372 2H 


FRESHWATER BIOLOGICAL ASSOCIATION, 
AMBLESIDE (ENGLAND). 
Temperature Dependence of Mn(II) Oxidation 
in Lakewaters: A Test of Biological Involve- 
ment, 
W85-01130 2H 


Dynamics of Iron and Manganese in a Seasonal- 
ly Anoxic Lake; Direct Measurement of Fluxes 
Using Sediment Traps, 

W85-01597 2H 


FRESHWATER BIOLOGICAL ASSOCIATION, 
WINDERMERE (ENGLAND). 
Diel Aspects of the Thermal Structure and 
Energy Budget of a Small English Lake, 
W85-01462 2H 


Seasonal Variations in the Concentrations of 
Humic Substances in a Soft-Water Lake, 
W85-01590 2H 


FUNDACAO CENTRO TECNOLOGICO DE 
MINAS GERAIS (BRAZIL). 
Simulation of the Urbanization Effect in Flow, 
W85-01134 


G.K. ASSOCIATES, WIRRAL (ENGLAND). 
Regulation of the White Nile, 
W85-01137 2A 


GEBRUEDER SULZER A.G., WINTERTHUR 
(SWITZERLAND). WASSER- UND 
ABWASSERTECHNIK. 

Lamellar Flowpack Clarifiers for Sedimentation 

(Schragklarer fur die Sedimentation), 

W85-01361 5D 


GENERAL MOTORS RESEARCH LABS., 
WARREN, MI. ENVIRONMENTAL SCIENCE 
DEPT. 
Effect of Local Emissions on Wet and Dry 
Deposition in Southeastern Michigan, 
W85-01298 5B 


GEO ASSOCIATES, STAFFORD, TX. 
Ground-Water/Subsidence Model: A Manage- 
ment Tool, 

W85-01568 2F 


GEOLOGICAL SURVEY, DENVER, CO. 
Bed-Material Entrainment and Hydraulic Geom- 
etry of Gravel-Bed Rivers in Colorado, 
W85-01133 2E 


GEOLOGICAL SURVEY, FLAGSTAFF, AZ. 
Climate and Ephemeral-Stream Processes: 
Twentieth-Century Geomorphology and Alluvi- 
al Stratigraphy of the Little Colorado River, 
Arizona, 

W85-01606 2E 


GEOLOGICAL SURVEY, RESTON, VA. 
Effect of Censoring Trace-Level Water-Quality 
Data on Trend-Detection Capability, 
W85-01125 7C 


Nonparametric Trend Test for Seasonal Data 
with Serial Dependence, 
W85-01347 2A 


Relationships Between Water Quality and Phos- 
phorus Concentrations for Puget Sound Region 
Lakes, 

W85-01379 5C 


GEOLOGICAL SURVEY, SYOSSET, NY. 
WATER RESOURCES DIV. 
Sources of Nitrate in Ground Water in a 
Sewered Housing Development, Central Long 
Island, New York, 
W85-01529 5B 


GEOLOGICAL SURVEY, TAMPA, FL. 
Subsurface Injection of Treated Sewage into a 
Saline-Water Aquifer at St. Petersburg, Florida - 
Water-Quality Changes and Potential for Recov- 
ery of Injected Sewage, 

W85-01526 5D 


GEOLOGICAL SURVEY, TOWSON, MD. 
WATER RESOURCES DIV. 
Field and Laboratory Analyses of Water from 
the Columbia Aquifer in Eastern Maryland, 
W85-01533 5A 


GEORGIA STATE UNIV., ATLANTA. DEPT. 
OF GEOLOGY. 
Groundwater Residence Times and Recharge 
Rates Using a Discrete-State Compartment 
Model and 14C Data, 
W85-01174 2F 


GEORGIA UNIV., ATHENS. DEPT. OF 
GEOGRAPHY. 
Photogrammetric Technique for Measuring Soil 
Erosion, 
W85-01323 7B 


GEORGIA UNIV., ATHENS. DEPT. OF 
ZOOLOGY. 
Water Environs of Okefenokee Swamp: An Ap- 
plication of Static Linear Environ Analysis, 
W85-01301 2L 


GEORGIA UNIV., ATHENS. INST. OF 
ECOLOGY. 
Growth of Bacteria and the Fungus Phaeos- 
phaeria Typharum (Desm.) Holm 
(Eumycota:Ascomycotina) In Salt-Marsh Micro- 
cosms in the Presence and Absence of Mercury, 
W85-01163 De 


GOETEBORG UNIV. (SWEDEN). DEPT. OF 
ANALYTICAL AND MARINE CHEMISTRY. 
Sources of Alkalinity in Lake Miklavatn, North 
Iceland, 
W85-01586 2H 


GOVERNMENT INDUSTRIAL RESEARCH 
INST., TOSU (JAPAN). 
Sedimentation Rates and Heavy Metal Pollution 
of Sediments in the Seto Inland Sea; Part 2. 
Hiroshima Bay, 
W85-01497 5C 





GRONINGEN RIJKSUNIVERSITEIT 
(NETHERLANDS). DEPT. OF 
MICROBIOLOGY. 

Utility of Organic Matter in the Ems-Dollard 

Estuary, 

W85-01625 2L 


GUELPH UNIV. (ONTARIO). SCHOOL OF 
ENGINEERING. 
Corrugated Pipe Flow Rate from Pipe Geome- 


try, 
W85-01514 8B 


GULF COAST WASTE DISPOSAL 
AUTHORITY, HOUSTON, TX. 
Gulf Coast Waste Disposal Authority: A Re- 
gional Approach to Water Quality Management, 
W85-01422 5G 


HAISTE INTERNATIONAL LTD., LEEDS 
(ENGLAND). 
Standards for Waters and Industrial Effluents, 
W85-01404 5D 


HAMAMATSU UNIV. (JAPAN). DEPT. OF 
CHEMISTRY. 
Gas Chromatographic Determination of Hydro- 
gen Sulphide in Anoxic Waters, 
W85-01151 5A 


HAMBURG UNIV. (GERMANY, F.R.). INST. 
FUER ANORGANISCHE UND ANGEWANDTE 
CHEMIE. 
Results of an Interlaboratory Test for Heavy 
Metals in Elbe Water (Ergebnisse einer Ringana- 
lyse von Elbwasser auf Schwermetalle), 
W85-01607 5A 


HAMBURG UNIV. (GERMANY, F.R.). INST. 
FUER ORGANISCHE CHEMIE UND 
BIOCHEMIE. 
Quantification of Volatile Sulfur Compounds 
Related to the Corrosion of Concrete Sewers, 
W85-01128 5C 


HARBOR BRANCH FOUNDATION, INC., 
FORT PIERCE, FL. 
Use of a Simple Water Column Sampler to Mon- 
itor Chemical and Biological Conditions in Shal- 
low Waters, 
W85-01239 7B 


HARBOR BRANCH INST., FORT PIERCE, FL. 
CENTER FOR MARINE BIOTECHNOLOGY. 
Acute Toxicity of EDB and Aldicarb to Young 
of Two Estuarine Fish Species, 
W85-01455 sc 


HAWAII UNIV. AT MANOA, HONOLULU. 
DEPT. OF CIVIL ENGINEERING. 
2-D Infiltration Equations for Furrow Irrigation, 
W85-01512 2G 


HEALTH EFFECTS RESEARCH LAB., 
CINCINNATI, OH. 
Waterborne Outbreak Control: Which Disinfect- 


ant, 
W85-01198 5F 


Subchronic Toxicity of Chlorine Dioxide and 
Related Compounds in Drinking Water in the 
Nonhuman Primate, 

W85-01204 5F 


Use of Biological Assay Systems to Assess the 
Relative Carcinogenic Hazards of Disinfection 
By-Products, 

W85-01218 5F 


HELSINKI WATER DISTRICT (FINLAND). 
Effects of Ammonium Effluents on Planktonic 
Primary Production and Decomposition in a 
Coastal Brackish Water Environment, I. Nutri- 
ent Balance of the Water Body and Effluent 
Tests, 

W85-01627 5C 
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INSTITUTE OF HYDROLOGY, WALLINGFORD (ENGLAND). 


HONG KONG UNIV. DEPT. OF ZOOLOGY. 
Investigation into Some Physical and Biotic Ef- 
fects of Flooding on Reservoir Mud Previously 
Subjected to a Period of Aerial Exposure, 
W85-01477 


HOUSTON UNIV., TX. DEPT. OF CIVIL 
ENGINEERING. 
Modeling of Trace Organics Biotransformation 
in the Subsurface, 
W85-01531 5B 


HOWARD UNIV., WASHINGTON, DC. 
Utilization of Satellite Snow-Cover Observa- 
tions for Seasonal Streamflow Estimates in the 
Western Himalayas, 

W85-01233 : 7B 


HULL UNIV. (ENGLAND). DEPT. OF 
ZOOLOGY. 
Temporal Changes in the Composition and 
Abundance of the Macro-Invertebrate Commu- 
nities of the River Hull, 
W85-01371 6G 


HUMBOLDT STATE UNIV., ARCATA, CA. 
DEPT. OF ENVIRONMENTAL RESOURCES 
ENGINEERING. 

Optimization Model for Ground-Water Plan- 


ning, 
W85-01569 6A 
HYDRAULICS RESEARCH STATION, 


WALLINGFORD (ENGLAND). 
Initiation of Sediment Transport in Gravel 


Streams, 
W85-01536 2J 


HYDROART S.P.A., MILAN (ITALY). 
Physico-Chemical, Bacteriological and Biologi- 
cal Study of the Seymaz (Etude Physico-Chimi- 
que, Bacteriologique et Biologique de la 
Seymaz), 

W85-01555 sc 


HYDROLOGIC ENGINEERING CENTER, 
DAVIS, CA. 
Probable Maximum Flood Estimation - Eastern 
United States, 
W85-01377 2E 


IDAHO UNIV., MOSCOW. SCHOOL OF LAW. 
Reasonable Groundwater Pumping Levels 
Under the Appropriation Doctrine: Underlying 
Social Goals, 

W85-01249 6E 


IFE UNIV. (NIGERIA). DEPT. OF 
GEOGRAPHY. 
Runoff Response to Basin Parameters in South- 
western Nigeria, 
W85-01169 2E 


ILLINOIS STATE WATER SURVEY DIV., 
CHAMPAIGN. 
Monthly Evaporation for Milford Lake in 


Kansas, 
W85-01507 2D 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
DEPT. OF CIVIL ENGINEERING. 
Operational River Water Quality Management, 
W85-01414 5G 


Development and Application of Models for 
Water Quality Management, 
W85-01427 5G 


Risk Analysis, Fuzzy Logic and River Basin 
Management, 
W85-01430 5G 


Nitrification Dynamics in the Oxidation Ditch 
Wastewater Treatment Process, 
W85-01432 5D 


IMPOLUSA, BILBAO (SPAIN). 
Sources of Pollution of the Estuary of the River 
Nervion, Spain - A Case Study, 
W85-01396 5B 


INBABER DER HUGGENBERGER A.G., 
ZURICH (SWITZERLAND). 
Automatic Data Collection for Concrete and 
Earth Dams, 
W85-01256 7B 


INDIAN INST. OF TECH., MADRAS. DEPT. 
OF MECHANICAL ENGINEERING. 
Influence of Noncondensables on Modern Ther- 
mal Desalination, 
W85-01226 3A 


INDIAN INST. OF TECH., NEW DELHI. 
CENTRE OF ENERGY STUDIES. 
Transient Performance of a Single Basin Solar 
Still with Water Flowing Over the Glass Cover, 
W85-01219 3A 


INDIAN INST. OF TRUPICAL 
METEOROLOGY, POONA. 
Most Severe Rainstorm of India - a Brief Ap- 
praisal, 
W85-01139 2B 


INDIANA UNIV. AT BLOOMINGTON. 
SCHOOL OF PUBLIC AND 
ENVIRONMENTAL AFFAIRS. 

System Model of Stream-Channel Shape and 

Size, 

W85-01132 2E 


Decision Analysis for Toxic Waste Releases, 
W85-01157 5C 


INGENIEURBURO FUER BAULICHE 
ANLAGEN DER STADT ZURICH 
(SWITZERLAND). 
New Bottom Outlet for the Schrah Dam at the 
Wagital Power Station, Siebnen (Neuer Grun- 
dablass fur die Staumauer Schrah der AG 
Kraftwerk Wagital, Siebnen), 
W85-01264 8A 


INNWERK A.G., TOEGING (GERMANY, F.R.). 
Automation on Run-of-River Power Plants on 
the Inn (Automatisierung von Laufwasserk- 
raftweken am Inn), 

W85-01258 8A 


INSTITUT D’HYGIENE, GENEVA 
(SWITZERLAND). 
Linearized Tidal Friction in Uniform Channels, 
W85-01556 2L 


INSTITUT NATIONAL DE LA RECHERCHE 
AGRONOMIQUE, PARIS (FRANCE). 
STATION DE BIOCLIMATOLOGIE. 
Experimental Study of Potential Evapotranspir- 
ation (PET) in Central Africa, 
W85-01613 2D 


INSTITUTE OF HYDROLOGY, 
WALLINGFORD (ENGLAND). 
Use of a Wet-Surface Weighing Lysimeter 
System in Rainfall Interception Studies of 
Heather (Calluna vulgaris), 
W85-01154 21 


On-Line Monitoring, Data Management and 
Forecasting System for the Bedford Ouse River 
Basin, 

W85-01408 7B 


Modelling Nitrate and Algal Behaviour in the 


River Thames, 
W85-01434 5G 
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INSTITUTE OF TERRESTRIAL ECOLOGY, BANGOR (WALES). 


INSTITUTE OF TERRESTRIAL ECOLOGY, 
BANGOR (WALES). 
Assessment of the Spatial Variation in the 
Chemical Composition of Bulk Precipitation 
within an Upland Catchment, 
W85-01348 2K 


INSTITUTE OF TERRESTRIAL ECOLOGY, 
HUNTINGDON (ENGLAND). MONKS WOOD 
EXPERIMENTAL STATION. 
Limitations of Body Burden as an Index of Envi- 
ronmental Contamination: Heavy Metals in Fish 
Cottus gobio L. from the River Ecclesbourne, 
Derbyshire, 
W85-01446 5A 


INSTITUTO ARGENTINO DE 
OCEANOGRAFIA, BUENOS AIRES. 
Simplified Confirmatory Technique for Organ- 
ochlorine Residues, 
W85-01456 SA 


INTERNATIONAL ENVIRONMENTAL 
CONSULTANTS, INC., GOLDEN, CO. 
Increased Diversion at Chicago: Initial Assess- 


ment, 
W85-01580 6B 


IOWA STATE UNIV., AMES. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Sensitivity Analysis of a Drainage Simulation 
Model, 
W85-01373 2A 


IOWA STATE UNIV., AMES. DEPT. OF CIVIL 
ENGINEERING. 
Concepts for Energy-Efficient Irrigation System 
Design, 
W85-01504 8C 


IOWA UNIV., IOWA CITY. INST. OF 
HYDRAULIC RESEARCH. 
Evaluation of the Efficiency of Streamflow Data 
Collection Strategies for Alluvial Rivers, 
W85-01170 2E 


Dispersion Simulation 
Tidal Flow, 
W85-01558 5B 


in Two-Dimensional 


IRRIGATION AND INDUSTRIAL 
DEVELOPMENT CORP., NEW YORK. 
Improvement and Sensitivity Analysis of the 
CORNGRO Model, 
W85-01304 3F 


ITAIPU BINACIONAL, RIO DE JANEIRO 
(BRAZIL). 
Behaviour of Hydraulic Machines Under Steady 
Oscillations, Part One, 
W85-01554 8C 


JOHNS HOPKINS UNIV., SHADY SIDE, MD. 
AQUATIC ECOLOGY SECTION. 
Avoidance Responses of Estuarine Fish Exposed 
to Heated-Dechlorinated Power Plant Effluents, 
W85-01127 5C 


SYVAESKYLAE UNIV. (FINLAND). DEPT. OF 
BIOLOGY. 
Periphyton Growth and Diatom Community 
Structure in a Cooling Water Pond, 
W85-01474 sc 


KANAZAWA INST. OF TECH. (JAPAN). 
DEPT. OF CIVIL ENGINEERING. 
Note on Boundary Effects on Stream Meander- 
ing, 
W85-01275 2E 


KANSAI UNIV., OSAKA (JAPAN). DEPT. OF 
CIVIL ENGINEERING. 
Quantification of Accumulated Loads on Road 
Surfaces and Their Runoff Characteristics, 
W85-01421 5B 


OR-6 


KING SAUD UNIV., RIYADH (SAUDI 
ARABIA). DEPT. OF SOIL SCIENCE. 
Heavy Metals Extractable from a Calcareous 
Soil Treated with Sewage Sludge, 
W85-01318 SE 


KITAMI INST. OF TECH., HOKKAIDO 
(JAPAN). 
Natural Convection in an Inclined Square 
Cavity in Regions of Density Inversion of 
Water, 
W85-01519 8B 


KRAFTWERKE OBERHASLI A.G., 
INNERKIRCHEN (SWITZERLAND). 
Official Start-up of the Oberaar-Grimsel Pump- 
fed Power Station (Pumpspeicherwerk Oberaar- 
Grimsel offiziell in Betrieb), 
W85-01265 8A 


KUWAIT UNIV., SAFAT. DEPT. OF 
CHEMICAL ENGINEERING. 
Removal of Fine Oily Hazes from Wastewater 
Using Deep Fibrous Bed Coalescer, 
W85-01160 5D 


KUWAIT UNIV., SAFAT. DEPT. OF 
GEOLOGY. 
Ground-Water Chemistry of Dibdiba Forma- 
tion, North Kuwait, 
W85-01528 2K 


LA MOREAUX (P.E.) AND ASSOCIATES, 
INC., TUSCALOOSA, AL. 
Hydrogeology of Wadi Al-Yammaniyah, Saudi 
Arabia, 
W85-01527 2F 


LAKEHEAD UNIV., THUNDER BAY 
(ONTARIO). SCHOOL OF ENGINEERING. 
Real-Time Reservoir Operations by Goal Pro- 
gramming, 
W85-01566 6A 


LAMONT-DOHERTY GEOLOGICAL 
OBSERVATORY, PALISADES, NY. 
Side-Scan Targets in Lake Superior - Evidence 
for Bedforms and Sediment Transport, 
W85-01277 


LAVAL UNIV., QUEBEC. DEPT. DE 
BIOLOGIE. 
Brook Trout (Salvelinus fontinalis) Population 
Structure in Acidified Lac Tantare, Quebec, 
W85-01489 5C 


LAVAL UNIV., QUEBEC. DEPT. OF CIVIL 
ENGINEERING. 
Interaction between Discharge and Populations 
of Parr (Salmo salar) of the Matamec River, 
Quebec (Interaction Entre le Debit et les Popu- 
lations de Tacons (Salmo salar) de la Riviere 
Matamec, Quebec), 
W85-01492 2H 


LEEDS UNIV. (ENGLAND). SCHOOL OF 
GEOGRAPHY. 
Process Based Model of Faecal Bacterial Levels 
in Upland Catchments, 
W85-01420 5B 


LENINGRADSKII POLITEKHNICHESKII 
INST. (USSR). 
Parabolic Canal Design and Analysis, 
W85-01515 8A 


LILLY (ELI AND CO., INDIANAPOLIS, IN. 
LILLY RESEARCH LAB. 
Fate and Effectiveness of Tebuthiuron Applied 
to a Rangeland Watershed, 
W85-01285 5B 


LIVERPOOL UNIV. (ENGLAND). DEPT. OF 
GEOGRAPHY. 
Particulate Pollution Monitoring in the Elefsis 
Gulf: The Role of Mineral Magnetic Studies, 
W85-01486 5A 


LJUBLJANA UNIV. (YUGOSLAVIA). 
BIOLOGICAL INST. 
Effect on Water Chemistry and Phytoplankton 
of Artificial Inflow of the River Radovna into 
Lake Bled (Yugoslavia), 
W85-01473 5G 


LORD (J.M.) INC., FRESNO, CA. 
Minimizing Capital Costs of Multi-Outlet Pipe- 
lines, 
W85-01509 8A 


LOS ALAMOS NATIONAL LAB., NM. 
Erosion of Earth Covers Used in Shallow Land 
Burial at Los Alamos, New Mexico, 
W85-01282 5G 


M.G.A., CARACAS (VENEZUELA). 
Water Conservation and Capacity Expansion, 
W85-01579 3D 


MAGUIRE (C.E.), INC., PORTLAND, ME. 
Water Supplies in Rhode Island Past to Present, 
W85-01314 5F 


MAGYAR TUDOMANYOS AKADEMIA, 
BUDAPEST. SZAMITASTECHNIKAI ES 
AUTOMATIZALASI KUTATO INTEZETE. 
Description of ihe Multi-Annual Eutrophication 
Process of Shallow Lakes by a Discrete Time 
Watershed Development Model, 
W85-01305 sc 


MANCHESTER WATER WORKS, NH. 
Granular Activated Carbon Regional Reactiva- 
tion Project at Manchester, New Hampshire, 
W85-01620 5D 


MARINE BIOLOGICAL ASSOCIATION OF 
THE UNITED KINGDOM, PLYMOUTH 
(ENGLAND). 
Availability of Arsenic to Estuarine and Marine 
Organisms: A Field and Laboratory Evaluation, 
W85-01368 5B 


MARINE BIOLOGICAL LAB., WOODS HOLE, 
MA. ECOSYSTEMS CENTER. 
Pyrite Formation and the Measurement of Sul- 
fate Reduction in Salt Marsh Sediments, 
W85-01332 2L 


Determination of Total Reduced Sulfur in Natu- 
ral Waters, 
W85-01596 5A 


MARINE LAB., ABERDEEN (SCOTLAND). 
Underwater Experiments on the Effects of 
Sewage Sludge on a Marine Ecosystem, 
W85-01628 $C 


MARSHALL UNIV., HUNTINGTON, WV. 
DEPT. OF BIOLOGICAL SCIENCES. 
Step-Wise Discriminant Analysis of the Effects 
of Long Term Coal Mine Drainage and Coal 
Dredging on Phytoplankton of the Guyandotte 
River, 
W85-01480 1 


MARYLAND UNIV., CAMBRIDGE. CENTER 
FOR ENVIRONMENTAL AND ESTUARINE 
STUDIES. 
Differential Accumulation of Selenium among 
Axial Muscle, Reproductive and Liver Tissues 
of Four Warmwater Fish Species, 
W85-01385 5C 


MARYLAND UNIV., CAMBRIDGE. HORN 
POINT ENVIRONMENTAL LABS. 
Coupling of Nitrification and Denitrification in 
Two Estuarine Sediments, 
W85-01333 2L 





MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF AGRONOMY. 
Nutrient Losses in Runoff from Conventional 
and No-Till Corn Watersheds, 
W85-01290 5B 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF CIVIL ENGINEERING. 
Estimating Urban Time of Concentration, 
W85-01557 2E 


MARYLAND UNIV., SOLOMONS. 
CHESAPEAKE BIOLOGICAL LAB. 
Sorption of Polycyclic Aromatic Hydrocarbons 
by Natural Estuarine Colloids, 
W85-01349 5B 


MASSACHUSETTS COOPERATIVE 
EXTENSION SERVICE, AMHERST. 
COMMUNITY RESOURCE DEVELOPMENT. 
Municipal Watershed Management - A Unique 
Opportunity in Massachusetts, 
W85-01621 5G 


MASSACHUSETTS METROPOLITAN 
DISTRICT COMMISSION, SOUTHBOROUGH. 
WATER DIV. 
Design and Construction of the Agus IV Power 
Cavern, Part Two: Design and Construction, 
W85-01552 8A 


Fundamentals of Chlorination, 
W85-01622 5F 


MASSACHUSETTS UNIV., AMHERST. DIV. 

OF ENVIRONMENTAL HEALTH. 
Toxicological Effects of Chlorite in the Mouse, 
W85-01202 5F 


MASSACHUSETTS UNIV., AMHERST. DIV. 
OF PUBLIC HEALTH. 
Health Effects Among Newborns After Prenatal 


Exposure to ClO2-Disinfected Drinking Water, 
W85-01203 5F 


MAX-PLANCK-INST. FUER CHEMIE, MAINZ 
(GERMANY, F.R.). 
Production and Consumption of Carbon Monox- 
ide in a Eutrophic Lake, 
W85-01585 2H 


MCGRAW-EDISON CO., BUFFALO, NY. 
WORTHINGTON GROUP. 
Pumps Prove Versatile as Hydraulic Turbines, 
W85-01539 


MCMASTER UNIV., HAMILTON (ONTARIO). 
DEPT. OF CIVIL ENGINEERING AND 
ENGINEERING MECHANICS. 
Parameter Identification of Time-Varying Noisy 
Difference Equations for Real-Time Urban 
Runoff Forecasting, 
W85-01167 2E 


Sensitivity and Application of Difference Equa- 
tion Models to Real-Time Urban Runoff Fore- 
casting, 

W85-01168 2E 


Interrelationship between Lule City Lakes, 
W85-01560 


Water Temperature Change Caused by Abstrac- 
tion, 
W85-01561 6G 


MEDICAL COLL. OF VIRGINIA, 
RICHMOND. DEPT. OF PHARMACOLOGY. 
Toxicology of Organic Drinking Water Con- 
taminants: Trichloromethane, Bromodichloro- 
methane, Dibromochloromethane and Tribro- 
momethane, 
W85-01211 b 


Behavioral Toxicity of Trihalomethane Con- 
taminants of Drinking Water in Mice, 
W85-01212 se 
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MOTOR-COLUMBUS INGENIEURUNTERNEHMUNG A.G., BADEN (SWITZERLAND). 


MEKOROT WATER CO., TIBERIAS (ISRAEL). 
Water Quality Forecasting for Real-Time Con- 
trol of Irrigation Pumping Schedules, 
W85-01417 3C 


MELBOURNE UNIV., PARKVILLE 
(AUSTRALIA). AGRICULTURAL 
ENGINEERING SECTION. 

Sequential Generation of Short Time-Interval 

Rainfall Data, 

W85-01235 2B 


Stochastic Simulation of Evaporation Data for 
Australia, 
W85-01236 2D 


METCALF AND EDDY, INC., BOSTON, MA. 
Aquifer Protection Planning in the North East- 
ern United States, 

W85-01524 5G 


MICHIGAN UNIV., ANN ARBOR. DEPT. OF 
ENVIRONMENTAL AND INDUSTRIAL 
HEALTH. 
Organochlorine Pesticide Residues in Paddy 
Fish in Malaysia and the Associated Health Risk 
to Farmers, 
W85-01438 5B 


MICHIGAN UNIV., ANN ARBOR. DIV. OF 
BIOLOGICAL SCIENCES, 
Acid Precipitation: Its Role in the Alkalization 
of a Lake in Michigan, 
W85-01592 5C 


MICHIGAN UNIV., ANN ARBOR. SCHOOL 
OF NATURAL RESOURCES. 
Application of a Conventional Fishery Model 
for Assessment of Entrainment and Impingement 
Impact, 
W85-01118 6G 


MICHIGAN UNIV., ANN ARBOR. SCHOOL 
OF PUBLIC HEALTH. 
Water Quality Indices - A Comparison of Ex- 
perts’ Opinions, 
W85-01425 5A 


MILJOESTYRELSEN, COPENHAGEN 
(DENMARK). 

Water Quality Planning in Denmark, 

W85-01424 5G 


MINISTERIE VAN VOLKSGEZONDHEID EN 
MILIEUHYGIENE, LEIDSCHENDAM 
(NETHERLANDS). 

Transport of Cationic Solutes in Sorbing Porous 

Media, 

W85-01345 2G 


MINISTRY OF AGRICULTURE, JEJLE 
(DENMARK). 
Land Use Planning in Denmark: The Use of Soil 
Physical Data in Irrigation Planning, 
W85-01234 3F 


MINISTRY OF WATER RESOURCES AND 
ELECTRIC POWER, BEIJING (CHINA). 
Development of the Wujiang River, 
W85-01545 8A 


Development of the Wujiang River, Part Two, 
W85-01551 8A 


MINISTRY OF WORKS AND 
DEVELOPMENT, CHRISTCHURCH (NEW 
ZEALAND).WATER AND SOIL SCIENCE 
CENTRE. 
Macroinvertebrates Associated with Various 
Aquatic Macrophytes in the Backwaters and 
Lakes of the Upper Clutha Valley, New Zea- 
land, 
W85-01630 2H 


MINISTRY OF WORKS AND 
DEVELOPMENT, PALMERSTON NORTH 
(NEW ZEALAND). 

Shear-Induced Secondary Currents in Channel 

Flows, 

W85-01562 2E 


MINISTRY OF WORKS AND 
DEVELOPMENT, WELLINGTON (NEW 
ZEALAND). 

Transport of Non-Uniform Sediments (Trans- 

port de Sediments Non Uniformes), 

W85-01229 2 


MINNESOTA UNIV.-DULUTH. DEPT. OF 
CHEMISTRY. 
Implications of Treating Water Containing Po- 
lynuclear Aromatic Hydrocarbons with Chlo- 
rine; A Gas Chromatographic-Mass Spectromet- 
ric Study, 
W85-01207 5B 


MINNESOTA UNIV., MINNEAPOLIS. DEPT. 
OF ECOLOGY AND BEHAVIORAL 
BIOLOGY. 

Acid Rain: Ionic Correlations in the Eastern 

United States, 1980-1981, 

W85-01540 5B 


MINNESOTA UNIV., MINNEAPOLIS. 
LIMNOLOGICAL RESEARCH CENTER. 
Nitrogen and Phosphorus Dependence of Algal 
Biomass in Lakes: An Empirical and Theoretical 
Analysis, 
W85-01603 2H 


MISSOURI UNIV.-COLUMBIA, SCHOOL OF 
FORESTRY, FISHERIES AND WILDLIFE. 
Sources of Variability in Phosphorus and Chlo- 
rophyll and Their Effects on Use of Lake 
Survey Data, 
W85-01383 2H 


MONTANA STATE UNIV., BOZEMAN. DEPT. 
OF CIVIL ENGINEERING AND 
ENGINEERING MECHANICS, 

Water Management Using Interactive Simula- 

tion, 

W85-01567 6A 


MONTANA UNIV., MISSOULA, SCHOOL OF 
FORESTRY. 
Hydrologic Impacts of a Large-Scale Mountain 
Pine Beetle (Dendroctonus ponderosae Hopkins) 
Epidemic, 
W85-01375 4C 


MOORE, GARDNER AND ASSOCIATES, INC., 
BATON ROUGE, LA. 
Oxygen Uptake Rates Associatec with Biologi- 
cal Treatment of Pentachlorophenol 
Wastewater, 
W85-01161 5D 


MORAVIAN COLL., BETHLEHEM, PA. 
DEPT. OF BIOLOGY. 
In Situ Measures of Dissolved Organic Carbon 
Flux in a Rural Stream, 
W85-01493 2H 


MOTOR-COLUMBUS 
INGENIEURUNTERNEHMUNG A.G., BADEN 
(SWITZERLAND). 

Monitoring of Dams (Die Laufende Uberwa- 

chung von Talsperren), 

W85-01270 4A 


Evolution of Buttress Dams, Part One, 
W85-01546 8A 


Evolution of Buttress Dams, Part Two, 
W85-01549 8A 
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MOTOR-COLUMBUS INGENIEURUNTERNEHMUNG A.G., BADEN (SWITZERLAND). 


Routing of Dam Break Floods, 
W85-01550 2E 


MUNICIPAL ENVIRONMENTAL RESEARCH 
LAB., CINCINNATI, OH. DRINKING WATER 
RESEARCH DIV. 
Reaction Products of Chlorine Dioxide, 
W85-01209 5F 


MUNTERS CORP., FORT MYERS, FL. 
Reducing Water Consumption in Cooling 
Towers, 

W85-01460 3E 


NATAL UNIV., PIETERMARITZBURG 
(SOUTH AFRICA). 
Decomposition of Cynodon dactylon (L.) Pers. 
in the Seasonally Flooded Areas of the Pongolo 
River Floodplain: Pattern and Significance of 
Dry Matter and Nutrient Loss, 
W85-01479 2H 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, GREENBELT, MD. LAB. 
FOR ATMOSPHERIC SCIENCES. 
Determining Soil Moisture from Geosynchro- 
nous Satellite Infrared Data: A Feasibility 
Study, 
W85-01152 2G 


NATIONAL AUDUBON SOCIETY, NAPLES, 
FL. ECOSYSTEM RESEARCH UNIT. 
Hydrology-Plant Community Relationships in 
the Okefenokee Swamp, 
W85-01240 2L 


NATIONAL BOARD OF WATERS, HELSINKI 

(FINLAND). 
Automatic Monitoring of River Water Quality, 
SA 


W85-01407 


Significance of Water Quality Parameters for 
Decision-Making in Water Pollution Control - a 
Case Study: Lake Paijanne in Finland, 

W85-01416 5G 


NATIONAL BOARD OF WATERS, HELSINKI 
(FINLAND). WATER RESEARCH INST. 
New Goals and Strategy Adopted in Finland for 
the Protection of Rivers, 
W85-01423 6G 


NATIONAL CANCER INST., BETHESDA, MD. 
ENVIRONMENTAL EPIDEMIOLOGY 
BRANCH. 
Epidemiological Evidence of Carcinogenicity of 
Chlorinated Organics in Drinking Water, 
W85-01215 x 


NATIONAL CENLER FOR ATMOSPHERIC 
RESEARCH, BOULDER, CO. 
Enhancement of Convective Precipitation by 
Mesoscale Variations in Vegetative Covering in 
Semiarid Regions, 
W85-01541 3B 


NATIONAL CHENG KUNG UNIV., TAINAN 
(TAIWAN). 
Effect of Salinity on Reaeration Coefficient of 
Receiving Waters, 
W85-01398 2L 


NATIONAL FISHERY RESEARCH LAB., LA 
CROSSE, WI. 
Factors Affecting the Efficiency of Clinoptilo- 
lite for Removing Ammonia from Water, 
W85-01583 5D 


NATIONAL INST. FOR WATER RESEARCH, 
PRETORIA (SOUTH AFRICA). 
Overturn in a Hypertrophic, Warm, Monomictic 
Impoundment (Hartbeespoort Dam, South 
Africa), 
W85-01481 2H 


OR-8 


NATIONAL MARINE FISHERIES SERVICE, 
BEAUFORT, NC. BEAUFORT LAB. 
Relative Contributions of Food and Water in the 
Accumulation of Zinc by Two Species of 
Marine Fish, 
W85-01366 5B 


NATIONAL MARINE FISHERIES SERVICE, 
MILFORD, CT. MILFORD LAB. 
Effects of Long-Term Exposure to Silver or 
Copper on Growth, Bioaccumulation and Histo- 
pathology in the Blue Mussel Mytilus edulis, 
W85-01355 5C 


NATIONAL MUSEUM OF VICTORIA, 
MELBOURNE (AUSTRALIA). 
Distribution of Benthic Invertebrates Along a 
Disturbed Section of the La Trobe River, Victo- 
ria: an Analysis Based on Numerical Classifica- 
tion, 
W85-01165 2 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, BOULDER, CO. 
ENVIRONMENTAL RESEARCH LABS. 
Relative Effects of U.S. Population Shifts (1930- 
80) on Potential Heating, Cooling and Water 
Demand, 
W85-01153 2B 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, PRINCETON, NJ. 
GEOPHYSICAL FLUID DYNAMICS LAB. 
Effect of Soil Moisture on the Short-Te’™ Cli- 
mate and Hydrology Change - A Numerical 
Experiment, 
W85-01335 8G 


NATIONAL POWER CORP., MANILA 
(PHILIPPINES). 
Design and Construction of the Agus IV Power 
Cavern. Part One: Geotechnical Investigations, 
W85-01544 8E 


Use and Re-Use of Itaipu’s Diversion Gates, 
Part Two, 
W85-01553 8C 


NATIONAL RESEARCH CENTRE, CAIRO 
(EGYPT). WATER POLLUTION CONTROL 
LAB. 

Organochlorine Residues in Fish from the River 

Nile, Egypt, 

W85-01458 5B 


NATIONAL SPACE TECHNOLOGY LABS., 
NSTL STATION, MS. 
Hybrid Wastewater Treatment System Using 
Anaerobic Microorganisms and Reed (Phrag- 
mites communis), 
W85-01604 5D 


NATIONAL UNIV. OF SINGAPORE. DEPT. 
OF BOTANY. 
Comparison of Fungi from Polluted Water, 
W85-01449 5C 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). 
Free Surface Oscillations of Lake Ontario, 
W85-01601 2H 


Dissolved Oxygen Concentrations in Lake Erie 
(U.S.A. - Canada); 2. A Statistical Model for 
Dissolved Oxygen in the Central Basir “* ke 
Erie, 

W85-01610 2H 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). AQUATIC 
ECOLOGY DIV. 

Coprecipitation of Phosphate with Calcite in a 

Naturally Eutrophic Lake, 

W85-01587 2H 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). BASIN 
INVESTIGATION AND MODELLING 
SECTION. 
Entrainment by Bottom Current in Lake Erie, 
W85-01600 2H 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). 
ENVIRONMENTAL CONTAMINANTS DIV. 
Uptake of Chlorinated Organics from Anthropo- 
genically Contaminated Sediments by Oligo- 
chaete Worms, 
W85-01490 5B 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). HYRDRAULICS 
RESEARCH DIV. 
Suspended Sediment Distribution in Wave Field, 
W85-01501 2J 


NEBRASKA UNIV., LINCOLN. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Model and Production Function for Irrigation 
Management, 
W85-01508 3F 


NEVADA UNIV., RENO. DIV. OF PLANT, 
SOIL AND WATER SCIENCE. 
Quantity and Quality Variations in Subsurface 
Drainage, 
W85-01188 2G 


NEW HAMPSHIRE UNIV., DURHAM. DEPT. 
OF EARTH SCIENCES, 
Bedrock Depth Estimates from Ground Magne- 
tometer Profiles, 
W85-01530 2F 


NEW JERSEY MEDICAL SCHOOL, 
NEWARK. DEPT. OF PHARMACOLOGY. 
Metabolism and Pharmacokinetics of Alternate 
Drinking Water Disinfectants, 
W85-01200 5F 


NEW MEXICO HEALTH AND 
ENVIRONMENT DEPT., SANTA FE. 
ENVIRONMENTAL IMPROVEMENT DIV. 
Septic Tanks, Lot Size and Pollution of Water 
Table Aquifers, 
W85-01155 5B 


NEW MEXICO STATE UNIV., LAS CRUCES. 

DEPT. OF ANIMAL AND RANGE SCIENCES. 
Evaluation of the Hydrologic Soil Groups as 
Used in the SCS Runoff Method on Rangelands, 
W85-01384 2G 


NEW MEXICO UNIV., ALBUQUERQUE. 
DEPT. OF ECONOMICS. 
Practicably Irrigable Acreage and Economic 
Feasibility: The Role of Time, Ethics, and Dis- 
counting, 
W85-01251 6E 


NEW SOUTH WALES UNIV., KENSINGTON 
(AUSTRALIA). DEPT. OF CIVIL 
ENGINEERING. 

Hysteresis Affected Water Movement in Scale 

Heterogeneous Profiles, 

W85-01346 2G 


NEW Suu... WALES UNIV., KENSINGTON 
(AUSTRALIA). SCHOOL OF CIVIL 
ENGINEERING. 
Modification of a Stevens Type-F Recorder for 
Simultaneous Recording of Rainfall and Water 
Level, 
W85-01191 7B 





NEWCASTLE UPON TYNE UNIV. 
(ENGLAND). DEPT. OF ZOOLOGY. 
Acute Toxicity of Heavy Metals to Two Species 
of Marine Nematodes, 
W85-01351 5C 


NITTO ELECTRIC CO. LTD., OSAKA 
(JAPAN). 
Treatment of Highly Fouling Waste Waters with 
Tubular Membrane Systems, 
W85-01225 5D 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. DEPT. OF BIOLOGICAL AND 
AGRICULTURAL ENGINEERING. 
Subsurface Drainage Water Quality from Land 
Application of Swine Lagoon Effluent, 
W85-01196 SE 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. DEPT. OF SOIL SCIENCE. 
Effect of Loading Rate and Soil Amendments 
on Inorganic Nitrogen and Phosphorus Leached 
from a Wastewater Soil Absorption System, 
W85-01295 5D 


Design Nomographs for Trickle Irrigation Sys- 
tems, 
W85-01505 8A 


NORTH CAROLINA UNIV. AT CHAPEL 
HILL, 
Radon-222 Tracing of Sediment-Water Chemi- 
cal Transport in an Estuarine Sediment, 
W85-01331 2L 


NORTH CAROLINA UNIV. AT CHAPEL 
HILL. DEPT. OF ENVIRONMENTAL 
SCIENCES AND ENGINEERING. 

Reaction Products of Aquatic Humic Substances 

with Chlorine, 

W85-01206 5F 


NOTTINGHAM UNIV. (ENGLAND). SCHOOL 
OF AGRICULTURE. 
Soil Water Regimes of Soils Developed on 
Keuper Marl, 
W85-01327 2G 


OAK RIDGE NATIONAL LAB., TN. 
ENVIRONMENTAL SCIENCES DIV. 
Parameter Constraints in a Stream Ecosystem 
Model: Incorporation of a Priori Information in 
Monte Carlo Error Analysis, 
W85-01302 2H 


Acute Toxicity of a Synthetic Oil, Aniline and 
Phenol to Laboratory and Natural Populations 
of Chironomid (Diptera) Larvae, 

W85-01445 SA 


OAK RIDGE NATIONAL LAB., TN. HEALTH 
AND SAFETY RESEARCH DIV. 
DUVAS As a Real-Time, Field-Portable 
Wastewater Monitor for Phenolics, 
W85-01159 7B 


ODENSE UNIV. (DENMARK). 
Decomposition and Sedimentation Processes in 
Oligotrophic, Subarctic Lake Thingvalla, Ice- 
land, 
W85-01453 2H 


OHIO STATE UNIV., COLUMBUS. DEPT. OF 
PHARMACOLOGY. 
Toxicological Effects of Chlorine Dioxode, 
Chlorite and Chlorate, 
W85-01199 SF 


Assessment of Maternal Toxicity, Embryotoxi- 
city and Teratogenic Potential of Sodium Chlo- 
rite in Sprague-Dawley Rats, 

W85-01201 5F 


Controlled Clinical Evaluations of Chlorine Di- 
oxide, Chlorite and Chlorate in Man, 
W85-01205 5F 
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RHODES UNIV., GRAHAMSTOWN (SOUTH AFRICA). DEPT. OF ZOOLOGY AND 


OKAYAMA UNIV., KURASHIKI (JAPAN). 
INST. FOR AGRICULTURAL AND 
BIOLOGICAL SCIENCES. 

Behavior of Elements in the Takahashi, Japan 

River Basin, 

W85-01292 5B 


OKLAHOMA COOPERATIVE FISHERY 
RESEARCH UNIT, STILLWATER. 
Evaluation of the Incremental Methodology for 
Recommending Instream Flows for Fishes, 
W85-01623 6G 


OKLAHOMA STATE UNIV., STILLWATER. 
DEPT. OF AGRICULTURAL ENGINEERING. 
Comparative Performance of Two Runoff 
Models on Grassland Watersheds, 
W85-01183 2A 


OKLAHOMA STATE UNIV., STILLWATER. 
DEPT. OF FORESTRY. 
Stage-Activated Triggering Device for Auto- 
matic Pumping Samplers, 
W85-01380 7B 


OLD DOMINION UNIV., NORFOLK, VA. 
DEPT. OF CHEMICAL SCIENCES. 
Organic N-Chloramines: Chemistry and Toxi- 


cology, 
W85-01210 5F 


OLD DOMINION UNIV., NORFOLK, VA. 
DEPT. OF CIVIL ENGINEERING. 
Simulation of Runoff from Snow-Covered Hills- 
lopes, 
W85-01344 2E 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, REXDALE. LIMNOLOGY 
AND TAXONOMY SECTION. 
Lakewide Odours in Ontario and New Hamp- 
—_ Caused by Chrysochromulina breviturrita 
ich. ee 
wesoide 5B 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, TORONTO. 
Toxicity and Water Quality: A Bioassay Inter- 
pretation, 
'W85-01162 Ss 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF CIVIL ENGINEERING. 
Copper and Cadmium Uptake by Estuarine Sedi- 
men Phases, 
W85-01122 5B 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF SOIL SCIENCE. 
Chemical Partitioning of Cadmium, Copper, 
Nickel and Zinc in Soils and Sediments Contain- 
ing High Levels of Heavy Metals, 
W85-01284 5B 


OSAKA UNIV. (JAPAN). DEPT. OF 
CHEMICAL ENGINEERING. 
Separation of Aromatic Substances from Aque- 
ous Solutions Using a Reverse Osmosis Tech- 
nique with Thin, Dense Cellulose Acetate Mem- 


branes, 
W85-01313 5D 


OSLO UNIV. (NORWAY). INST. OF MARINE 
BIOLOGY. 
Effects of Pollutants on Marine Ecosystems, 
W85-01626 


Changes in the Sublittoral Hard Bottom Benthos 
after a Large Reduction in Pulp Mill Waste to 
Iddefjord, Norway, Sweden, 

W85-01629 5C 


OXFORD UNIV. (ENGLAND). DEPT. OF 
AGRICULTURAL SCIENCE. 
Modelling Water Flow through Undisturbed 
Soil Cores Using a Transfer Function Model 
Derived from 3HOH and Cl transport, 
W85-01326 2G 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF AGRICULTURAL 
ENGINEERING. 

Sediment Retention Efficiency of Synthetic 

Filter Fabrics, 

W85-01189 2J 


PENNSYLVANIA STATE UNIV., UNIVERSITY 

PARK. DEPT. OF CIVIL ENGINEERING. 
Irrigation in Humid Areas: Net Benefits, 
W85-01576 2G 


PHYSICAL RESEARCH LAB., AHMEDABAD 
(INDIA). 
Soil Moisture Transport Through the Unsaturat- 
ed Zone: Tritium Tagging Studies in Sabarmati 
Basin, Western India, 
W85-01136 2F 


POLISH ACADEMY OF SCIENCES, GDANSK. 
INST. BUDOWNICTWA WODNEGO. 
Biological Protection of Impermeable Fly-ash 
Layers, 
W85-01447 5G 


POONA UNIV. (INDIA). DEPT. OF 
ZOOLOGY. 
Sensitivity of Toad Larvae to 2,4-D and Endo- 
sulfan Pesticides, 
W85-01369 5c 


PORT ELIZABETH UNIV. (SOUTHAFRICA). 
DEPT. OF GEOLOGY. 
Management Proposals to Counter Undesirable 
Sediment Accumulation in the Keurbooms Estu- 
ary, 
W85-01180 4D 


QUEBEC UNIV., MONTREAL. DEPT. 
SCIENCES DE LA TERRE. 
Isotopic Analyses (180, 13C, 14C) of Two Mer- 
omictic Lakes in the Canadian Arctic Archipela- 
go, 
W85-01329 2H 


QUEEN’S UNIV., KINGSTON (ONTARIO). 
DEPT. OF BIOLOGY. 
Responses of Certain Freshwater Planktonic 
Algae to Fluoride, 
W85-01176 5C 


yURCES FOR THE FUTURE, INC., 
\. ASHINGTON, DC, 
Forest Management for Increased Timber and 
Water Yields, 
W85-01338 3B 


REXNORD, INC., MILWAUKEE, WI. 
Control Solids in Cooling Water to Cut Makeup 
Requirements, 
W85-01538 5D 


RHODE ISLAND UNIV., NARRAGANSETT. 

GRADUATE SCHOOL OF OCEANOGRAPHY. 
Total Hydrocarbons, Polycyclic Aromatic Hy- 
drocarbons and Synthetic Organic Compounds 
in the Hard Shell Clam, Mercenaria mercenaria, 
Purchased at Commercial Seafood Stores, 
W85-01352 5C 


RHODES UNIV., GRAHAMSTOWN (SOUTH 
AFRICA). DEPT. OF ZOOLOGY AND 
ENTOMOLOGY. 
Analysis, by Bioassay, of the Factors which 
Limit Algal Growth in the P. K. le Roux Im- 
poundment, Orange River, South Africa, 
W85-01478 2H 
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RIJKSINSTITUUT VOOR DE VOLKSGEZONDHEID, BILTHOVEN (NETHERLANDS). LAB. 


RIJKSINSTITUUT VOOR DE 
VOLKSGEZONDHEID, BILTHOVEN 
(NETHERLANDS). LAB. FOR WATER AND 
FOOD MICROBIOLOGY. 

Method for the Enumeration of Male-Specific 

Bacteriophages in Sewage, 

W85-01149 5A 


RIJKSINSTITUUT VOOR 

DRINKWATERVOORZIENING, 

LEIDSCHENDAM (NETHERLANDS). 
Mutagenic Activity Associated with By-Prod- 
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W85-01185 W85-01269 W85-01353 W85-01436 
W85-01186 W85-01270 W85-01354 W85-01437 
W85-01187 W85-01271 W85-01355 W85-01438 
W85-01188 W85-01272 W85-01356 W85-01439 
W85-01189 W85-01273 W85-01357 W85-01440 
W85-01190 W85-01274 W85-01358 W85-01441 
W85-01191 W85-01275 W85-01359 W85-01442 
W85-01192 W85-01276 W85-01360 W85-01443 
W85-01193 W85-01277 W85-01361 W85-01444 
W85-01194 W85-01278 W85-01362 W85-01445 
W85-01195 W85-01279 W85-01363 W85-01446 
W85-01196 W85-01280 W85-01364 W85-01447 
W85-01197 W85-01281 W85-01365 W85-01448 
W85-01198 W85-01282 W85-01366 W85-01449 
W85-01199 W85-01283 W85-01367 W85-01450 
W85-01200 W85-01284 W85-01368 W85-01451 
W85-01201 W85-01285 W85-01369 W85-01452 





ACCESSION NUMBER INDEX 


W85-01453 


W85-01453 W85-01498 W85-01543 W85-01588 
W85-01454 W85-01499 W85-01544 W85-01589 
W85-01455 W85-01500 W85-01545 W385-01590 
W85-01456 W85-01501 W85-01546 W85-01591 
W85-01457 W85-01502 W85-01547 W85-01592 
W85-01458 W85-01503 W85-01548 W85-01593 
W85-01459 W85-01504 W85-01549 W85-01594 
W85-01460 W85-01505 W85-01550 W85-01595 
W85-01461 W85-01506 W85-01551 W85-01596 
W85-01462 W85-01507 W85-01552 W35-01597 
W385-01463 W85-01508 W85-01553 W85-01598 
W85-01464 W85-01509 W85-01554 W85-01599 
W85-01465 W85-01510 W85-01555 W85.01600 
W85-01466 W85-01511 W85-01556 wss.01601 
W85-01467 W85-01512 W85-01557 weseien 
W85-01468 W85-01513 W85-01558 wasaeans 
W85-01469 W85-01514 W85-01559 wasanine 
W85-01470 W85-01515 W85-01560 

W85-01471 W85-01516 W85-01561 W85-01605 
W85-01472 W85-01517 W85-01562 W85-01606 
W85-01473 W85-01518 W85-01563 W85-01607 
W85-01474 W85-01519 W85-01564 W85-01608 
W85-01475 W85-01520 W85-01565 W85-01609 
W85-01476 W85-01521 W85-01566 W85-01610 
W85-01477 W85-01522 W85-01567 W85-01611 
W85-01478 W85-01523 W85-01568 W85-01612 
W85-01479 W85-01524 W85-01569 W85-01613 
W85-01480 W85-01525 W85-01570 W85-01614 
W85-01481 W85-01526 W85-01571 W85-01615 
W85-01482 W85-01527 W85-01572 W85-01616 
W85-01483 W85-01528 W85-01573 W85-01617 
W85-01484 W85-01529 W85-01574 W85-01618 
W85-01485 W85-01530 W85-01575 W85-01619 
W85-01486 W85-01531 W85-01576 W85-01620 
W85-01487 W85-01532 W85-01577 W85-01621 
W85-01488 W85-01533 W85-01578 W85-01622 
W85-01489 W85-01534 W85-01579 W85-01623 
W85-01490 W85-01535 W85-01580 W85-01624 
W85-01491 W85-01536 W85-01581 W85-01625 
W85-01492 W85-01537 W85-01582 W85-01626 
W85-01493 W85-01538 W85-01583 W85-01627 
W85-01494 W85-01539 W85-01584 W85-01628 
W85-01495 W85-01540 W85-01585 W85-01629 
W85-01496 W85-01541 W85-01586 W85-01630 
W85-01497 W85-01542 W85-01587 W85-01631 











Subject Fields 


NATURE OF WATER 


WATER CYCLE 


WATER SUPPLY AUGMENTATION 
AND CONSERVATION 


WATER QUANTITY MANAGEMENT 
AND CONTROL 


WATER QUALITY MANAGEMENT 
AND PROTECTION 


WATER RESOURCES PLANNING 


RESOURCES DATA 


ENGINEERING WORKS 


MANPOWER, GRANTS, AND 
FACILITIES 


SCIENTIFIC AND TECHNICAL 
INFORMATION 


INDEXES 
SUBJECT INDEX 
AUTHOR INDEX 


ORGANIZATIONAL INDEX 


ACCESSSION NUMBER INDEX 








NORTH AMERICAN CONTINENT PRICE SCHEDULE 


Cust s in Canada, United States, and 
Mexico please use this price schedule; other 
addressees, write for Folder PR-360-4, 


MICROFICHE FO)..........$6.50 TON........... $125.00 
ANI... $4.50 £02. 7.50 TO? oo cccvone. 140.00 
parte. Cory £03 9.50 103... 240.00 
A0? 7.00 £04. 11.50 TO4 ncn. 320.00 
A03 8.50 £05 13.50 TOS... 400.00 
A04 10.00 £06 15.50 106 .. 465.00 
AOS... 11.50 £07 17.50 107 ... $30.00 
A06 13.00 £08 19.50 T08............ 595.00 
A07 14.50 £09 21.50 109 660.00 
A08 16.00 £10 23.50 110 725.00 
A09 17.50 a] 25.50 WM 790.00 
Al0 19.00 £12 28.50 112 855.00 
AN 20.50 £13 31.50 113 920.00 
AN?2.........22.00 E14 34.50 114 985.00 
AN3.........23.50 E15 37.50 15 1,050.00 
Al4........25.00 E16 40.50 16 1,115.00 
ANS........26.50 E17 43.50 117 1,180.00 
Al6.........28.00 £18 46.50 118 1,245.00 
AN7.......29.50 £19 51.50 119 
AlB........31.00 £20 61.50 199 
AN9..........32.50 £99 “ 
A20.........34.00 

A21........35.50 NOI 40.00 
A22.........37.00 NO? 40.00 
A23.........38.50 
A24 40.00 
A25.........41.50 
A99 : 





“Add $1.50 for each additional 25- 
page increment, or portion thereof 
**Contact NTIS for price quote 


PRICES EFFECTIVE JANUARY 1, 1985 


1,310.00 
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